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THE ALPHA SYSTEM 

ABSTRACT 

I n  March, 1963, t h e  Redstone S c i e n t i f i c  Informat ion  Center 
r e q u e s t e d ,  through P r o j e c t  Order 37160100-99-70020, t h e  Marsha l l  
Space F l i g h t  Center t o  perform a s t u d y  designed t o  automate 
t h e  o p e r a t i o n  o f  RSIC. The t a s k  was accepted  by t h e  P r o j e c t s  & 
I n d u s t r y  App l i ca t ions  Divis ion of MSFC's Computation Laboratory.  
It was subsequent ly  a s s igned  t o  Engineer ing & Management Compu- 
t a t i o n s ,  a component of t h e  General E l e c t r i c  Company. 

This r e p o r t  documents Phase I o f  t h e  s tudy  r e s u l t i n g  f r o m  
t h e  p r o j e c t  o r d e r .  

The product  o f  t h e  s tudy  i s  t h e  des ign  of  t h e  ALPHA I 
System. Among t h e  i tems  d iscussed  i n  t h i s  r e p o r t  a r e  t h e  
o r g a n i z a t i p n  o f  t h e  s t u d y  p r o j e c t ,  p r o j e c t  goals, des ign  c r i -  
t e r i a ,  and t h e  ALPHA I system concept and o p e r a t i n g  inforniat,ion. 
The system i s  t h e n  desc r ibed  i n  more d e t a i l  for books and docu- 
ments ,  and a p l a n  for impleme 
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' .  

I .  I N T R O D U C T I O N  

A .  PURPOSE 

Thls  r e p o r t  has beep prepared t o  docunent Phase I of a 

The product  
s t u d y  o f  t h e  problem of automating t h e  o p e r a t i o n  of t h e  
Redstone S c i e n t i f i c  Information Center (RSIC). 
o f  t h i s  s tudy  i s  t h e  des ign  of  t h e  ALPHA I System. 

The r e p o r t  i s  in tended  t o  s e r v e  t w o  g e n e r a l  purposes .  
It p r e s e n t s  t o  RSIC t h e  r e s u l t s  of work performed by t h e  
General  E l e c t r i c  Company during a l i m i t e d  p e r i o d  a s  a con- 
t r a c t o r  under t e c h n i c a l  supe rv i s ion  of t h e  Computation 
L-bc,ratory,  George C .  Marsha l l  Space F l i g h t  Center (MSFC) . 
It a l s n  r e p c r t s  f o r  wider d i s t r i b u t i o n  t h e  c u r r e n t  s t a t u s  of 
a continv-ing RSIC program of system development i n  t h e  f i e l d s  
o f  document c o n t r o l  and informat ion  manipula t ion  and r e t r i e v a l .  

B .  A U T H O R I Z A T I O N  

The Redsto2e S c i e n t i f i c  Information Center r eques t ed  MSFC 
t o  perform t h i s  s t u d y ,  when it i s s u e d  P r o j e c t  Order 3716tO100- 
99-70020, on 2 1  March 1963. 

The t a s k  vzs accepted  Ly t h e  P r o j e c t s  & I n d u s t r y  Applica- 

o rde r  w d s  subsequent ly  ass igned  f o r  performance t o  Engineer ing 
& Manhgement CorpJ ta t ions  (E&MC) ,  a component of t h e  F : a t s v i i l e  
Operatior?,  Computer Department, Generzl  E l e c t r i c  Ccxp;jny. 

C. O R G A N I Z A T I C ~ \ J  c?.F STUDY PROJECT 

c.: vLuLr., 7FC D i v i s i o r .  o f  NSFC's Computation Laboratory.  The p r o j e c t  

The conLractor formed a p r o j e c t  g roup,  c o n s i s t i n g  o f  N e s s r s .  
W. J .  Wilson ( P r o j e c t  L e a d e r ) ,  Miss E .  F. M i l l e r ,  J .  B. Burger, 
and I. Hirsch 2nd ope ra t ing  under g e n e r a l  s u p e r v i s i o n  o f  M r .  
C .  S .  Chamberlin, 'Manager, EWC.  The c o n t r a c t o r  Zlsc s u p p l i e d  
t h e  s e r v i c e s  ~f Mr. C .  Dake G u l l ,  a consu l t ing  an:t lyst  wi th  
ex tens ive  t,r:-ining and experience i n  t h e  f i e l d  o f  l i b r a r y  
s c i e n c e .  During a v i s i t  a t  t h e  o u t s e t ,  Mr. Gull  provided t h e  
p r o j e c t  group wi th  gene ra l  o r i e n t a t i o n  and sugges t ions  f o r  
i n v e s t i g a t i o n  )f t h e  e x i s t i n g  manual o p e r a t i o n s  of t h e  
Redstone Scien:lfic Information Center .  

- I -  



Technica l  s u p e r v i s i o n  of c o n t r a c t o r  performance was t h e  
r e s p o n s i b i l i t y  of M r .  W. H .  F o r t e n b e r r y ,  Ch ie f ,  P r o j e c t s  & 
I n d u s t r y  Appl ica t ions  D i v i s i o n ,  r e p r e s e n t i n g  MSFC. 

The conduct of t h e  s t u d y  invo lved  c l o s e  coopera t ion  of 
t h e  c o n t r a c t o r  p r o j e c t  group wi th  t h e  Redstone S c i e n t i f i c  
Information Center and t h e  Computation Cen te r ,  bo th  agenc ie s  
of USAMICOM, t h e  U.S. Army M i s s i l e  Command. These agenc ie s  
were r ep resen ted  by M r .  F. E .  Croxton, D i r e c t o r ,  RSIC, and 
M r .  W. C .  Dunlap, Ch ie f ,  Commercial Branch, Computation 
Center .  I n  a d d i t i o n  t o  con t inu ing  guidance by t h e  D i r e c t o r ,  
e s s e n t i a l  i n fo rma t ion  was provided by v a r i o u s  members of RSIC 
s t a f f .  Members of both agencies  p a r t i c i p a t e d  a c t i v e l y  i n  t h e  
p r o j e c t .  

D .  WORK PERFOFDIED 

The s t u d y  was commenced by i n v e s t i g a t i n g  p r a c t i c a l  
ope ra t ions  and purposes ,  ana lyz ing  what a c t u a l l y  was be ing  
done i n  t h e  l i b r a r y .  D e t a i l e d  f l o w  c h a r t s  were developed f o r  
t h e  book and t h e  document a c t i v i t i e s  (each  f l o w  c h a r t  covers  
about  s i x t y  square  f e e t ) .  

through meetings wi th  RSIC o f f i c i a l s ,  l i b r a r i a n s ,  and c l e r k s  
d i r e c t l y  involved  i n  t h e  a c t i v i t i e s .  A v a r i e t y  of r e v i s i o n s  
were made, some t o  c o r r e c t  e r r o r s  and o t h e r s  t o  make i n t e r i m  
improvements i n  e x i s t i n g  manual procedures .  I n  t h e  l a t t e r  
c a s e ,  every e f f o r t  was made t o  i n s u r e  t h a t  t h e  changes con- 
t r i b u t e d  t o  t h e  u l t i m a t e  g o a l  of automation.  

The accuracy and completeness of t h e  c h a r t s  were v e r i f i e d  

The i n v e s t i g a t i o n  phase o f  t h e  s t u d y  a l s o  covered t h e  
q u e s t i o n  o f  s e r v i c e  g o a l s  and o p e r a t i o n a l  requi rements ;  t h e s e  
were formulated i n  g e n e r a l  t e rms ,  independent of manual methods 
c u r r e n t l y  employed. The i n v e s t i g a t i o n  phase was concluded wi th  
t h e  de te rmina t ion  of des ign  c r i t e r i a .  Some were formula ted  
f r o m  t h e  s t andpo in t  of normal in fo rma t ion  p rocess ing  t ech -  
nology,  o t h e r s  from t h e  s t a n d p o i n t  of l i b r a r y  s c i e n c e ,  and 
s t i l l  o t h e r s  from t h e  s t a n d p o i n t  of p a r t i c u l a r  c i rcumstances 
of RSIC. 

The next  major mi les tone  w a s  t h e  concept ion and des ign  of 
a system i n t e g r a t i n g  a l l  t h o s e  f u n c t i o n s  found t o  be amenable 
t o  immediate computer a p p l i c a t i o n .  D e t a i l e d  s p e c i f i c a t i o n s  
d e f i n i n g  t h e  au tomat ic  i n fo rma t ion  p rocess ing ,  r e t r i e v a l ,  and 
c o n t r o l  system,were prepared .  

- 2 -  
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The f i n a l  mi les tone  was development of a l o g i c a l  time- 
phased p l an  of  implementation. 

Implementation i s  c u r r e n t l y  i n  p r o c e s s .  It should  be 
p o i n t e d  out i n  t h i s  connect ion t h a t  t h e  o r i g i n a l  p lan  provided 
t h a t  t h e  c o n t r a c t o r  would confine h i s  e f f o r t s  t o  a n a l y s i s  and 
des ign  of t h e  o v e r - a l l  system. USAMICOM Computation Center 
programmers would perform d e t a i l e d  d e s i g n ,  programming, and 
i n s t a l l a t i o n .  A s  t h e  s tudy progressed ,  however, t h i s  p l a n  
was changed. The c o n t r a c t o r  was r eques t ed  t o  provide  t h e  
Computation Center with d e t a i l e d  documentation con ta in ing  a l l  
i n fo rma t ion  r e q u i r e d  t o  program each run .  On t h e  o t h e r  hand, 
d e t a i l e d  des ign  of t h e  p e r i o d i c a l  c o n t r o l  subsystem was ex- 
c luded f r o m  t h e  c o n t r a c t o r ' s  scope of  work. A l l  work on t h e  
p e r i o d i c a l s  subsystem was performed by t h e  USAMICOM Computa- 
t i o n  Center .  

E .  SCOPE OF REPORT 

Automation development by RSIC i s  a program of  cons ide rab le  
scope and d u r a t i o n .  The present  r e p o r t  shows p rogres s  on Phase 
I o f  t h i s  program. It i s  l i m i t e d  t o  accomplishments by t h e  
c o n t r a c t o r  dur ing  t h e  s ix  months ended i n  November, 1963, when 
MSFC suppor t  was concluded aiid t e rmina ted .  

The r e p o r t  i s  suppor ted  by a d d i t i o n a l  documentation, no t  
prepared  f o r  g e n e r a l  d i s t r i b u t i o n  because of t h e  d e t a i l  i nvo lved ,  
l i m i t e d  i n t e r e s t ,  o r  o t h e r  problems such a s  t h e  unwieldy s i z e  
o f  t h e  f l o w  c h a r t s  p rev ious ly  mentioned. These addenda i n -  
d i v i d u a l l y  r e p r e s e n t  subsystems o r  modules and a r e  de f ined  i n  
t h e  implementation p l an  covered i n  S e c t i o n  V I  o f  t h i s  
r e p o r t .  

The remainder o f  t h e  r e p o r t  d e s c r i b e s  t h e  g e n e r a l  system 
requi rements  developed dur ing  t h e  i n v e s t i g a t i o n  phase o f  t h e  
s t u d y ,  and e x p l a i n s  t h e  f i r s t - g e n e r a t i o n  p l an  t o  f u l f i l l  
t h o s e  requi rements .  Sec t ions  on books and documents f o l l o w ,  
i n c l u d i n g  d i s c u s s i o n s  o f  a c t i v i t i e s  of t h e  t h r e e  s e c t i o n s  o f  
t h e  RSIC L ib ra ry  Branch: Operations ( o r d e r i n g ,  r e c e i v i n g ,  
a c c o u n t a b i l i t y ,  and ca t a log ing)  Readers S e r v i c e  ( c i r c u l a t i o n ,  
r e c a l l ,  and r e p r o d u c t i o n ) ,  and Document ( c a t a l o g i n g ,  r e f e r e n c i n g ,  
c i r c u l a t i o n ,  and s t a t i s t i c s ) .  The p e r i o d i c a l s  subsystem i s  
excluded s i n c e  it i s  USAMICOM Computation Center r e s p o n s i b i l i t y .  

a s s igned  t o  t h e  c o n t r a c t o r  p r o j e c t  group. The r e p o r t  was 
e d i t e d  and produced by M C ,  General  E l e c t r i c  Company. It has 
been approved and r e l e a s e d  through t h e  P r o j e c t s  & I n d u s t r y  
App l i ca t ions  Div i s ion ,  Computation Laboratory,  MSFC. 

The subs tance  o f  t h e  r e p o r t  was prepared by t h e  a n a l y s t s  
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I1 . GENERAL SYSTEM RE53 UII?N%EILTTS 

A .  REDSTONE SCIENTIFIC INFOFDIATION CENTER 

RSIC i s  a p a r t  of t h e  Research & Development D i r e c t o r a t e  
of t h e  U .  S .  Army M i s s i l e  Command l o c a t e d  a t  Redstone Arsena l ,  
Alabama. 

It s e r v e s  t h e  s c i e n t i s t s  and eng inee r s  of USAMICOM, MSFC, 
and t h e i r  c o n t r a c t o r s .  RSIC was e s t a b l i s h e d  by agreement 
between t h e  Army and NASA, and o p e r a t e s  under t h e  guidance and 
advice  of a j o i n t  board cf f o u r  r e p r e s e n t a t i v e s  f r o m  USAMICOM 
and f o u r  f r o m  MSFC. Both o r g a n i z a t i o n s  i n  t u r n  c o n t r i b u t e  t o  
t h e  support  o f  RSIC. This arrangement ,  which e l i m i n a t e s  
d u p l i c a t i o n  and r e s u l t s  i n  more e f f e c t i v e  s e r v i c e ,  appears  t o  
be unique among l i b r a r i e s  i n  t h e  government. 

The n a t i o n ' s  l a r g e s t  c o n c e n t r a t i o n  o f  sei e n t i s t s  and 
engineers  s p e c i a l i z i n g  i n  ;i u n i f i e d  group o f  s c i e n t i f i c  
d i s c i p l i n e s  probably i s  l o c a t e d  i n  H u n t s v i l l e .  The program 
d i d  no t  develop near  e s t a b l i s h e d  s e a t s  o f  l e a r n i n g  o r  nea r  
an82ther major t e c h n o l o g i c a l  c e n t e r .  The in fo rma t ion  r e sources  
necessary  t o  suppor t  t h e  l o c a l  Army and NASA programs, t h e r e -  
f o r e ,  had t o  be developed "from s c r a t c h " .  

Requirements f o r  in format ion  s e r v i c e  imposed upon R S I C  
have inc reased  over 50% dur ing  t h e  l a s t  y e a r .  
pa t ron  group i s  approximately 2Q ,000 employees, i nc lud ing  
6,000 s c i e n t i f i c  and engineer ing  p r o f e s s i o n a l s .  During t h e  
p a s t  t w o  y e a r s ,  R S I C  has  grown tremendously.  Cur ren t ly  i t s  
hol-dings i n c l u d e  70,000 b o o k s ,  300,000 documents, and a 
j o u r n a l  s u b s c r i p t i o n  l i s t  o f  over  2,000 t i t l e s .  It i s  
undoubtedly t h e  l a r g e s t  in format ion  c e n t e r  f o r  aerospace 
technology i n  t h e  world.  

The p o t e n t i a l  

RSIC i s  d iv ided  i n t o  f o u r  branches:  Informat ion  Program, 
Research,  L i b r a r y ,  and T r a n s l a t i o n .  The L i b r a r y  Rranch i s  
subdivided i n t o  t h r e e  s e c t i o n s :  Opera t ions ,  Readers S e r v i c e ,  
and Document. This  o r g a n i z a t i o n  i s  i l l u s t r a t e d  by Figure  1. * 

RSIC has  f i v e  major miss ions .  It s e r v e s  a s  a p r i n c i p a l  
source  o f  r e s e a r c h  l i t e r a t u r e ,  o b t a i n i n g  and main ta in ing  
exhaus t ive  ho ld ings  i n  those  s c i e n t i f i c  and t e c h n i c a l  d i s c i p l i n e s  
f o r  which USAMICOM and MSFC have mis s ions .  
m i s s i l e s ,  r o c k e t s ,  p r o p e l l a n t ,  r o c k e t  motors ,  chemis t ry ,  

Examples i n c l u d e  

- L -  



W 
I 
+ a  
L O  

o a  i i o  
w w  

L 
0 I 

I 
0 z a a m 
t a a a m - 
-I 

I o z a a 
m 

a a 

a 

r 
0 

W 
v) 
W 

z 
0 - 

a 
W 
P 
0 

- 5 -  



electronic engineering, mathematics, physics, metallurgy, 
meteorology, aerophysics, mechanics, and related fields. 
It thus provides complete scientific service for these two 
organizations and their contractors. It a l s o  maintains 
liaison with universities, research institutes, and the like 
engaged in related R&D activities. RSIC participates in an 
information interchange program through which the bibliogra- 
phical sources of the nation are made available at Redstone 
Arsenal. 

Of immediate concern to the present study, the RSIC 
mission includes the planning and conduct of investigations, 
feasibility studies, and tests related to the development 
of modern information manipulation methods leading to improved 
information retrieval and technical communication techniques. 

B. INITIAL PROJECT GOALS (PROJECT ORDER 3/160100-99-70020) 

The objective of the projected study was to design, 
develop, and prepare for installation an integrated and auto- 
matic information processing, retrieval, and control system for 
RSIC. The work to be performed would define the requirements 
of the system, develop an automation plan, and outline a 
sequence of implementation. RSIC and the USAMICOM Computation 
Center were to program, install, and operate the final system. 

The system developed would encompass descriptive, sub- 
ject, and inventory control aspects for all types of informa- 
tion processed and controlled by RSIC. The system engineers 
performing this study would utilize their experience related 
to information processing and retrieval in scientific and 
engineering fields in addition to their knowledge of EAM and 
ADP capabilities to devise a system having built-in flexi- 
bility for expansion and interconnection with other automated 
information centers. The system would be of the external- 
index type, would take advantage of advances in information 
processing and retrieval already made, and would utilize 
insofar as practical ADP equipment already available to the 
Computation Center. In any event, only equipment commercially 
available was to be specified. 

A final report covering input requirements, reference file 
data, output report requirements, program interrelationships, 
flow charts, general procedure outlines, and other significant 
data was to be submitted. Brief progress reports were expected 
frequently throughout the study. A general over-all outline 
of the system was to be submitted within 90 days. 
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C .  TECHNICAL DESIGN C R I T E R I A  

c 

While primary emphasis i n  Phase I was upon s o l u t i o n  o f  
t h e  housekeeping problems o f  R S I C ,  i t  was be l i eved  t h a t  t h e  
system des ign  should be a p p l i c a b l e  t o  t h e  t o t a l  RSIC problem, 
i n c l u d i n g  a b a s i s  f o r  s o l u t i o n  o f  i t s  in fo rma t ion  manipulat ion 
and r e t r i e v a l  f u n c t i o n s .  
approach,  it was necessary  t o  apply p r i n c i p l e s  r e p r e s e n t i n g  
a v a r i e t y  of d i s c i p l i n e s .  

The p r i n c i p l e s  s e l e c t e d  and used a s  des ign  c r i t e r i a  i n  
s y n t h e s i z i n g  t h e  concept of  t he  ALPHA System were formula ted  
i n  two s e c t i o n s  - t hose  applying t o  t h e  system and those  
r e s u l t i n g  f r o m  RSIC environment. For t h e  ALPHA System, t h e  
environment was considered t h e  s e t  of a l l  o b j e c t s  o u t s i d e  o f  
t h e  system, a change i n  t h e  a t t r i b u t e s  o f  which a f f e c t  t h e  
system and whose a t t r i b u t e s  a r e  changed by t h e  system. 
p r i n c i p l e s  s e l e c t e d  and used as c r i t e r i a  a r e  l i s t e d  below. 

I n  pursuing t h i s  t o t a l  systems 

The 

1. Information Processing and System P r i n c i p l e s  

1. The computer w i l l  be used when t h e  b a s i s  
f o r  d e c i s i o n s  can be de f ined  i n  terms of  
l o g i c  t a b l e s ,  r e f e rence  t a b l e s ,  or i n -  
e q u a l i t i e s ,  and when t h e  a c t i o n  taken  can 
be performed or expressed a u t o m a t i c a l l y  
by t h e  computer and i t s  p e r i p h e r a l  equip- 
ment. 

2 .  Operations performed and d a t a  inc luded  
will be s i m p l i f i e d  and minimized. A s  
many ope ra t ions  a s  p o s s i b l e  w i l l  be 
inc luded  i n  a kind of c losed-loop systein 
so  t h a t  i t s  i n t e r r e l a t e d  component f u n c t i o n s  
a r e  planned,  t e s t e d ,  and proved compatible 
wi th  t h e  system as  a whole t o  i n s u r e  econo- 
mic and e f f i c i e n t  o p e r a t i o n  of t h e  e n t i r e  
system. 

3. O r i g i n a l  i n p u t  data  w i l l  be in t roduced  i n t o  
t h e  system a t  t h e  e a r l i e s t  p o s s i b l e  p o i n t  
i n  t h e  p rocess .  For books, t h i s  would 
normally be a t  the t ime of o r d e r i n g ;  f o r  
documents, a t  t he  t ime o f  r e c e i p t .  
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4. The d u p l i c a t i o n  of d a t a ,  p r o c e s s i n g ,  and 
t r a n s c r i p t i o n  w i l l  be minimized through 
c o n s o l i d a t i o n  of f i l e s ,  i n t e g r a t i o n  o f  
r e l a t e d  f u n c t i o n s ,  and use  of  feedback 
loops .  For example, a pre-punched ca rd  
would be gene ra t ed  a t  t h e  t ime of an  
o r d e r  t o  s e r v e  l a t e r  for t h e  r e c e i v i n g  
t r a n s a c t i o n .  When t h e  i t em i s  r e c e i v e d ,  
i t  would be necessa ry  t o  add on ly  t h e  
q u a n t i t y  r e c e i v e d  and o t h e r  d a t a  s p e c i f i c  
t o  t h e  a c t i o n  of  r e c e i p t .  

5 .  The computer w i l l  be used t o  perform 
checks on t h e  v a l i d i t y  and cons i s t ency  
of  d a t a  e n t e r e d  i n t o  t h e  system. 

6 .  A "hopper" concept will be used f o r  
a c q u i s i t i o n  o f  i n p u t  d a t a  whenever 
a p p r o p r i a t e .  This  technique  provides  
t h a t  t r a n s a c t i o n s  of d i f f e r i n g  t y p e s  
and p r i o r i t i e s  may be "thrown i n  t h e  
hopper" f o r  t h e  cornputs  t o  determine 
what t r a n s a c t i o n s  a f f e c t  which r e c o r d s  
and i n  what o r d e r  and t o  what e x t e n t .  
This procedure s i m p l i f i e s  t h e  r u l e s  and 
e f f o r t  imposed on l i b r a r y  personriel  
o p e r a t i n g  e x t e r n a l l y  t o  t h e  system. 

7 .  The system w i l l  be open-ended ar-d capable  
o f  expansion.  It w i l l  be easy  tc, modify, 
change, and ex tend .  

8 .  The system w i l l  p rovide  f o r  incorporal;lou, 
o f  adap tab le  programmed subsysterris, thesI;i i ir i ,  
a u t h o r i t y  l i s t s ,  and planned and cxis'Girg 
machine r e a d a b l e  f i l e s ,  such a s  h A Y A  SYAE 
t a p e s ,  DDC t a p e s ,  AEC t a p e s ,  and L i b r - a l y  
o f  Congress in fo rma t ion .  

8 .  The system w i l l  cont inue  tg supFly ,  and 
i n  f a c t  augment, t h e  e x t e r n a l  l i : ) 5 s  and 
c a t a l o g s  t h a t  must be a v ~ ~ i h b l e  ;c>r 
i n s p e c t i o n  by l i b r x y  pzrsonnel  i n  tYle 
d i scha rge  o f  t h e i r  d u t i e s .  ITltimateiy 
much o f  t h i s  i n fo rma t ion  may be stayed 
-1 d a t a  bank w i t h  random access  dnLl i - e r r ~ c ~ e  
i n q u i r y  c a p a b i l i t y ,  reducing  aepcr -am-2  
on mznual o p e r a t i o n s .  



2 .  P r i n c i p l e s  A t t r i b u t e d  t o  Environment 

1. Funct ion o f  R S I C .  The Redstone Scie:>tt..fic 
Informat ion  Center i s  a communicatio:: l i n k  

2. 

between t h o s e  possess ing  in fo rma t ion  and 
those  needing informat ion  of a p a r t i c u l a r  
k ind .  A t  t h e  same t ime ,  t h e  r o l e  of  RSIC 
i s  not  p a s s i v e ;  a one-to-cne correspondence 
seldom e x i s t s  between a v a i l a b l e  informat ion  
and informat5-on needed. RSIC as a cornrnuni- 
c a t i o n  l i n k  must process  knowledge purpose- 
f u l l y  and maximize i t s  u t i l i t y  by promoting 
i t s  own u s e .  A t  t h e  same t ime ,  t h e  l a t t e r  
e f f o r t  must be c o n t r o l l e d  t o  i n s u r e  t h a t  
demand i s  no+, s t imu la t ed  beyond c a p a c i t y .  

Novelty of Problem. If p h y s i c a l  o b j e c t s  
l i k e  books and docurcents a r e  cons idered  
t o  be t h e  "elements" of i n fo rma t ion ,  t h e  
R S I C  problem i s  s i m i l a r  t o  t h c s e  so lved  
i n  o t h e r  f i e l d s  by convent iona l  d a t a  
process ing  a p p l i c a t i o n s  - f o r  examples, 
m a t e r i a l s  i nven to ry ;  procuremen% orde r lng ,  
r e c e i v i n g ,  and inspec$ion;  p roduc t l an  
c o n t r o l ;  and account ipg.  When t h e  e l e n e n t s  
o f  informat.ion ar'e colisidered i n  3 more 
f u n c t i o n a l  s e n s e ,  a grezt d e a l  d e v e l o i ~ -  
meet planning i s  needed. Even rif ' ter '  
s ea rches  o f  t h e  l i t e r ; t u r e ,  v i s i t ?  T,Z 
o t h e r  au%oms.ted a c t i v i t . i e s ,  Fad C3mul.tLi- 
t i o n  wi th  e x p e r t s ,  very l i t t l e  ex;:cier.ce 
was found t.0 be a v a i l a b l e  regardii-ig the 
des ign  and development o f  a . fc l ly- in-  
t e g r a t e d  system f o r  automatign o f  scientific 
in format ion  a c t i v i t i e s  such a s  RSIC. 

3 ,  S t r u c t u r e  o€ Problem. For Pht:se I purposes ,  
t,he t r a d i t i o n a l  d i s t i n c t i o n s  accord ing  t o  
which s c i e n t i f i c  i n fo rma t ion  c e n t w  opera- 
t ior is  a r e  organized can be e f f e c t l v e l y  used.  
The s i g n i f i c a n t  d i f f e r e n c e s  among books, 
p e r i o d i c a l s ,  and documents may be handled 
by s e p a r a t e  r o u t i n e s ,  s t i l l  p e r m i t t i n g  
i n t e g r a t i o n  o f  common o p e r a t i o n s  and 
requi rements .  
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4. 

5 .  

6. 

7. 

Standards  of Performance. The n a t u r e  of  
t h e  missions o f  t h e  o r g a n i z a t i o n s  suppor ted  
by RSIC r e q u i r e s  r a t h e r  h i g h  s t a n d a r d s  of 
performance. These s t a n d a r d s  i n c l u d e  
f a s t  r e a c t i o n  t i m e ,  v a l i d i t y  of r e sponse ,  
and r e l i a b i l i t y  of response .  The response 
must be v a l i d  i n  t h e  sense  t h a t  i t  i s  
comprehensive, whi le  a t  t h e  same t ime 
being a p p r o p r i a t e  and po in ted  toward t h e  
need. The response  must be r e l i a b l e  i n  
t h e  sense  t h a t  i t  must n o t  i n c o r r e c t l y  
r e p r e s e n t  t h e  ho ld ings  a v a i l a b l e .  

S t a b i l i t y .  The ho ld ings  of RSIC a r e  s t i l l  
be ing  developed and expanded. The workload 
i s  c h a r a c t e r i z e d  by l a r g e  volume and v a r i e d  
c o n t e n t .  The need f o r  s e r v i c e  i s  growing 
a t  a very  f a s t  r a t e  and t h e  c h a r a c t e r  of 
t h e  need i s  s u b j e c t  t o  change a s  missions 
and t h e  s t a t e  o f  t h e  a r t  evolve.  

Planning Problem. To have in fo rma t ion  
on t a p  when needed, t h e  need must have 
been a n t i c i p a t e d  i n  advance t o  a l l o w  f o r  
procurement l e a d  t ime .  P resen t  knowledge 
of requi rements  must be e s t ima ted  p a r t l y  
on an  a p r i o r i  b a s i s .  Pas t  usage i s  
d i s t o r t e d  because ho ld ings  were incomplete  
and o p e r a t i o n a l  c a p a c i t y  was l i m i t e d .  
Although t h e  f i e l d s  of knowledge s tocked  
by RSIC a r e  l i m i t e d ,  t h o s e  f i e l d s  must be 
s tocked  p a s t  c u r r e n t  margins.  Unl ike ly  
in fo rma t ion  and t h e  l a t e s t  i n fo rma t ion ,  
not  j u s t  t r a d i t i o n a l  or c l a s s i c  works, 
may be needed. P rov i s ion  o f  in format ion  
t o  RSIC management t o  a s s i s t  i n  t h e  f o r e -  
c a s t  o f  requi rements  and i n  t h e  knowing, 
f i n d i n g ,  and g e t t i n g  of  i t ems  t h a t  should 
be s tocked  i s  a fundamental  problem. 

P e c u l i a r  Sequencing Requirements.  Contem- 
po ra ry  d a t a  p rocess ing  equipment i n c o r p o r a t e s  
f i x e d  c o l l a t i n g  r u l e s ,  i . e . ,  a f i l e  o f  
magnetic t a p e  r eco rds  i s  ordered  ( s o r t e d )  
a u t o m a t i c a l l y  on des igna ted  f i e l d s  i n  a 
f i x e d  o r d e r .  This  o rde r  i s  g e n e r a l l y  
accep tab le  t o  bus iness  a p p l i c a t i o n s ,  but  
i t  does not  s u f f i c e  f o r  t h e  arrangement 

A 
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L 

of  a f i l e ,  f o r  example, by Library  of 
Congress c l a s s i f i c a t i o n .  Whereas a 
d e f i n i t e  o rde r  may be achieved ,  it i s  
no t  t h e  o r d e r  normally accorded t o  such 
a f i l e  by l i b r a r y  r u l e s .  To circumvent 
t h i s  problem, i t  w a s  necessa ry  t o  adopt 
a " f r e e  form" procedure devised  by t h e  
USAMICOM Computation Center  programmers 
f o r  c a l l  numbers, which pe rmi t t ed  t h e  
o rde r ing  o f  Library  of Congress c l a s s i -  
f i c a t i o n s  i n  t h e  expected l i b r a r y  o rde r  
without  s a c r i f i c e d  e x t r a  d a t a  p o s i t i o n s .  

8 .  Type Fonts .  The r e l a t i v e l y  meager type  
f o n t s  a v a i l a b l e  on s t a n d a r d  computer 
p r i n t e r s ,  while  accep tab le  t o  normal 
bus iness  a p p l i c a t i o n s ,  a r e  inadequate  
i f  t h e  product ion of  p r i n t e d  c a t a l o g s  
having some semblance o f  t h e  t r a d i -  
t i o n a l  forms  is a n t i c i p a t e d .  Most 
commercial d a t a  process ing  equipment 
can handle  no more than  64 d i s c r e t e  
c h a r a c t e r s ,  both i n t e r n a l l y  and on 
t a p e .  Many p r i n t e r s  do no t  provide  
f o r  t h e  product ion o f  a l l  64 c h a r a c t e r s  
a v a i l a b l e .  It i s  t h i s  f a c t o r ,  r a t h e r  
t han  t h e  p r i n t i n g  devices  themselves ,  
t h a t  u l t i m a t e l y  limits t h e  number o f  
c h a r a c t e r s  a v a i l a b l e .  

9. Standard Data Representa t ion .  The 
s imple c o r r e l a t i o n  by a person  of t h e  
a b b r e v i a t i o n s  - Am. News and h e r .  News - 
a s  being " i d e n t i c a l "  i s  i m p r a c t i c a l  on 
a computer. Furthermore,  t h e  g e n e r a l i z a -  
t i o n  of such an a b i l i t y  f o r  a l l  such 
cases  i s  a profound programming problem. 
For s o r t i n g  or summarization of d a t a  on 
a computer, it i s  impera t ive  t h a t  such 
" i d e n t i c a l "  f i e l d s  of i n fo rma t ion  be 
t r u l y  i d e n t i c a l .  While it i s  no t  ou t -  
s i d e  t h e  bounds o f  p r a c t i c a l i t y  t o  
ope ra t e  i n  such a manner on a s i n g l e  
c o n t r o l  f i e l d  wi th in  a r e c o r d ,  t h i s  
procedure cannot be a p p l i e d  e f f i c i e n t l y  
t o  any c o n t r o l  f i e l d  t h a t  v a r i e s  i n  i t s  
r e p r e s e n t a t i o n .  For a computer, it 
might be s a i d  t h a t  a r o s e  by any o t h e r  

- 11 - 



name i s  c e r t a i n l y  no longe r  a r o s e .  
An even more r i g o r o u s  adherence t o  
a u t h o r i t y  l i s t s  and r u l e s  i s  t h e r e f o r e  
i n d i c a t e d .  The computer can be 
e f f i c i e n t l y  u t i l i z e d  t o  d e t e c t  devia-  
t i o n s  f r o m  a u t h o r i t y  r u l e s  and t o  i n -  
s u r e  adherence t o  t h e  r u l e s .  

This  problem i s  seen  i n  s e r i a l  t i t l e s ,  
au tho r  names, vendor d e s i g n a t i o n s ,  and 
i n  f a c t ,  throughout  t h e  e n t i r e  l i b r a r y  
ope ra t ion .  A m i n o r  problem i n  a manual 
o p e r a t i o n ,  i t  i s  a formidable  problem 
for a machine lacking,  t h e  a b i l i t y  f o r  
t r u e  c e r e b r a t i o n .  

10.  Large Records and F i e l d  Represen ta t ion .  
For a f u l l y  automated in fo rma t ion  c e n t e r ,  
i t  i s  2necessary t o  c r e a t e  and main ta in  
on magnetic t a p e  lengthy  r e c o r d s ,  such 
a s  a complete c a t a l o g  ca rd  e n t r i e s  or 
Z n t i r e  a b s t r a c t s .  Presumably, t h e  
a b i l i t y  t o  change dez igna ted  f i e l d s  of 
i n f  o r n a t i o n  w i t h i n  such r e c o r d s  i s  
r e q u i r e d  from t ime to t ime - b a r r i n g  t h e  
t o t a l  replacement o f  t h e  r eco rd  by a 
complete "co r rec t ed"  v e r s i o n .  Many 
r eco rds  have no d i s c e r n a b l e  f i e l d s  and 
o t h e r s  have thousands.  F i e l d  d e f i n i t i o n  
i s  normally accompllshed by p o s i t i o n a l  
r e l a t i o n s h i p s ,  i . e . ,  t h e  f i r s t  group o f  
c h a r a c t e r s  o f  a r eco rd  i s  i t s  c a l l  number, 
t h e  next  i s  t h e  t i t l e ,  and s o  on. I n  
t h o s e  i n s t a n c e s ,  however, where many f i e l d s  
may be absen t  o r  p r e s e n t  i n  a g iven  
r e c o r d ,  p o s i t i o n a l l y  de f ined  i d e n t i t y  
o f  f i e l d  elements i s  n o t  a good method, 
and r e c o u r s e  i s  u s u a l l y  made t o  f i e l d  
d e s i g n a t o r s  where i n d i v i d u a l  f i e l d s  a r e  
preceded by unique codes i n d i c a t i n g  t h e  
type  of i n fo rma t ion  t o  be found.  For t h e  
L ib ra ry  o f  Congress c a r d ,  1 ,000 unique 
codes would have t o  be c o n s t r u c t e d  t o  
i d e n t i f y  a l l  p o s s i b l e  component f i e l d s .  
Records s o  i d e n t i f i e d  cannot be s o r t e d  
without  s p e c i a l  p r e - s o r t i n g  computer r u n s ,  
which s e l e c t  t h e  des igna ted  c o n t r o l  f i e l d  
and p l a c e  i t  i n  a f i x e d  p o s i t i o n .  
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11. P h y s i c a l  Problems with  Large Records. If 
l a r g e  r e c o r d s  a re  in t roduced  t o  a computer 
v i a  punched ca rds ,  a l l o c a t i o n  o f  a p o r t i o n  
o f  each card  must be made t o  common i d e n t i -  
f y i n g  informat ion  and ano the r  p o r t i o n  t o  
an i n d i c a t i o n  o f  t h e  o r d e r  of t h e  ca rd  wi th  
r e s p e c t  t o  o ther  members i n  t h e  s e t .  Thus, 
a l a r g e  s i n g l e  s t r i n g  of cont iguous informa- 
t i o n  may be s p l i t  among s e v e r a l  c a r d s ,  and 
ex t raneous  informat ion  i s  r e q u i r e d  because 
o f  t h i s .  Likewise,  f f  punched paper t a p e  
i s  used f o r  such r e c o r d s ,  a v a r i e t y  of 
l i m i t a t i o n s  are encountered.  A good method 
f o r  pickup o f  l a r g e  r e c o r d s  o f  d a t a  i s  no t  
r e a d i l y  a v a i l a b l e  f o r  immediate purposes .  
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111. ALPHA I SYSTEM 

A. CONCEPT 

ALPHA is a plan for the integrated performance of all 
functions of an information center that are presently amena- 
ble to automation. In many respects, it is a svnthesis of  
existing techniques and prbceduEes derived from* many sources 
and differs from most contemporary efforts only in scope. 
In addition to the usual benefits- that accrue from autbmation, 
such as economy, timeliness, and increased accui-acy, it is 
intended that the trained librarian will be freed from the 
many clerical tasks which claim such a disproportionate share 
of her time. Related to this is the need to improve quality 
of service while accommodating an increasing demand, and 
to do these things more by means of increased productivity 
than by increased mmpower. 

The development of  ALPHA I was based on a conception of 
RSIC library-type operations and information retrieval activi- 
ties as parts of an integral whole. Analysis revealed that 
the "housekeeping" problem is by no means insignificant, and 
led to the conclusion that no effective solution of the in- 
formation retrieval problem is possible in the absence of 
unified automation of the housekeeping foundation. 

Application of established techniques, rather than 
performance of basic research, was the desired approach to 
incorporation in ALPHA I of capabilities for making informa- 
tion available for immediate use wherever needed and for retro- 
spective searching in answer to requests for information. 
ALPHA I includes one innovation f o r  the latter purpose, making 
possible the processing of any number of search questions 
against an inverted descriptor file of RSIC holdings. This 
procedure is called the Miller search algorithm. 

The analysis revealed that bibliographic items in RSIC 
tend to segment themselves into three broad categories: books, 
documents, and periodicals. Valid reasons for this fragmenta- 
tion include security requirements, physical differences in the 
media themselves, and the peculiar handling requirements of the 
three classes of bibliographic items. For example, periodicals 
must be circulated and later bound, and documents have stringent 
requirements for security "need to know". Still, there is a 
large measure of commonality among these categories; each must 
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be o rde red ,  r e c e i v e d ,  indexed i n  some manner, and made a v a i l a -  
b l e  t o  t h e  customer or pa t ron .  

I n  keeping wi th  t h e  concept of a s i n g l e  i n t e g r a t e d  system, 
every  reasonable  e f f o r t  was expended i n  t h e  fo rmula t ion  of  
ALPHA t o  develop procedura l  techniques f o r  handl ing  t h e  
v a r i o u s  b i b l i o g r a p h i c  e n t i t i e s  (books,  documents, and p e r i o d i -  
c a l s )  i n  t h e  same manner. Whenever p o s s i b l e ,  d a t a  elements 
and fo rma t s  were made s i m i l a r  o r  i d e n t i c a l .  'Yet cau t ion  was 
e x e r c i s e d  t o  prevent  a t ta inment  of a spu r ious  c o m p a t i b i l i t y ,  
t h a t  would e x i s t  f o r  example i f  "need t o  know" d a t a  were 
appended t o  book r eco rds  where n o t  needed. 

The groundwork has  been l a i d  i n  ALPHA f o r  f u t u r e  genera- 
t i o n s  o f  systems,  each evolving l o g i c a l l y  from i t s  pre-  
decesso r  with each f u t u r e  s t e p  i n  evo lu t ion  t o  be d i c t a t e d  
by exper ience  and changing requi rements .  

t h e  connota t ion  o f  " f i rs t"  and p a r t l y  as an acronym for 
Automated L i t e r a t u r e  Process ing ,  Handling, and Analysis  
System. 

The name given t h i s  system i s  ALPHA, p a r t l y  because o f  

B. OPERATING INFORMATION 

One c h a r a c t e r i s t i c  of most manual l i b r a r y  systems i s  t h e  
high redundancy o f  o p e r a t i o n a l  and c o n t r o l  in format ion  e x i s t i n g  
i n  whole and i n  p a r t .  A f a c t o r  cont ingent  on t h i s  c h a r a c t e r i s -  
t i c  i s  t h e  r e q u i r e d  m u l t i p l e  t r a n s c r i p t i o n  of  t h e  in fo rma t ion  
a s  it f l o w s  f r o m  person t o  person and f rom o f f i c e  t o  o f f i c e .  

It was seen  immediately t h a t  automation o f  t h e  house- 
keeping f u n c t i o n s  of RSIC would r e s u l t  i n  a s i g n i f i c a n t  r e -  
d u c t i o n  o f  redundancy through t h e  c o n s o l i d a t i o n  of  s c a t t e r e d  
in fo rma t ion  i n t o  uniaue master f i l e s  f r o m  which could be 
produced va r ious  p r i r k e d  l i s t s  o f  in format ion  r e q u i r e d  by 
l i b r a r y  personnel .  With t h e  e l i m i n a t i o n  o f  redundant f i l e s ,  
t h e  t r a n s c r i p t i o n  o f  common informat ion  i s  cor respondingly  
reduced.  

Analysis  r e v e a l e d  t h a t  t h e  k inds  of housekeeping and 
a d m i n i s t r a t i v e  in fo rma t ion  r e q u i r e d  i n  t h e  o p e r a t i o n  o f  an 
in fo rma t ion  c e n t e r  can be c l a s s i f i e d  broadly i n t o  two ca t e -  
g o r i e s :  b i b l i o g r a p h i c  and pa t ron .  

I n  i t s  broades t  s e n s e ,  t h e  scope of b i b l i o g r a p h i c  i n f o r -  
mation inc ludes  a l l  q u a l i f y i n g  in fo rma t ion  r e l a t i n g  t o  items 
such a s  books, documents, and p e r i o d i c a l s .  I n  a manual system, 
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t h i s  i nc ludes  many e x t e r n a l  f i l e s ,  s l i p s  of pape r ,  n o t e s ,  
memoranda, and l i s t s  r e q u i r e d  i n  t h e  c o n t r o l  o f  o r d e r i n g ,  
r e c e i v i n g ,  r o u t i n g ,  and c a t a l o g i n g ,  as w e l l  a s  t h e  more 
s t a n d a r d  c i r c u l a t i o n  f i l e s ,  s h e l f  l i s t s ,  card  c a t a l o g s , a n d  
r o u t i n g  l i s ts .  

r e l a t i n g  t o  pa t rons  and p o t e n t i a l  p a t r o n s .  It inc ludes  names, 
s o c i a l  s e c u r i t y  numbers, a d d r e s s e s ,  p r o f i l e s  o f  i n t e r e s t ,  and 
s e c u r i t y  d a t a .  

Patron informat ion  i n c l u d e s  a l l  q u a l i f y i n g  informat ion  

1. Bib l iog raph ic  Data 

The k inds  o f  i n fo rma t ion  r e q u i r e d  i n  t h e  o p e r a t i o n  of  
an information c e n t e r ,  i n  l i g h t  of t h e  c a p a b i l i t i e s  o f  
e l e c t r o n i c  computers, sugges ted  t h e  fo l lowing  g e n e r a l  a r r ange -  
ments f o r  main ta in ing  b i b l i o g r a p h i c  in fo rma t ion  on magnetic 
t a p e :  

1 1. A b i b l i o g r a p h i c  f i l e '  c o n s i s t i n g  of a l eng thy  r e c o r d  
€or each ca t a loged  t i t l e  i n  t h e  l i b r a r y .  

2. An i t em inven to ry  f i l e  c o n s i s t i n g  of a n  abbrev ia t ed  
r eco rd  f o r  each ca t a loged  i t em (copy)  i n  t h e  l i b r a r y .  

3. An i n -p rocess  f i l e  c o n s i s t i n g  o f  a r e c o r d  f o r  each 
i tem not  y e t  a v a i l a b l e  f o r  use  by t h e  p a t r o n .  

The f irst  o f  t h e s e  f i l e s  would c o n t a i n  a i l  a f  t h e  l e n g t h y  
b i b l i o g r a p h i c  informat ion  r equ i r ed  i n  t h e  producbion of  prii:ted 
c a t a l o g s ,  as we l l  a s  d a t a  f o r  t h e  product ion  of i n v e r t e d  
d e s c r i p t o r  f i l e s  f o r  automatic  r e t r i e v a l  purposes .  F o r  each 
o f  t h e s e  r e c o r d s ,  t h e r e  would be a t  l e a s t  one and u s u a l l y  
s e v e r a l  corresponding r e c o r d s  on t h e  i t em inven to ry  f i l e .  

1. Unfor tuna te ly ,  t h e  terms " f i l e "  and " record"  a r e  s p e c i a l -  
i z e d  terms having d e f i n i t e  meanings i n  l i b r a r y  s c i e n c e  
and n o t  completely analogous meanings i n  d a t a  p rocess ing .  
The terms a s  used h e r e  a r e  meant a s  d a t a  p rocess ing  t e rms :  
"Field"  i s  a s e t  o f  c h a r a c t e r s  ( n o t  a l l  n e c e s s a r i l y  i n  
t h e  same word) t r e a t e d  a s  a whole. A f i e l d  i s  r e p r e s e n t e d  
a s  one o r  more columns on a punched card  used t o  r e c o r d  
s i m i l a r  i n fo rma t ion .  A "record"  i s  a c o l l e c t i o n  01 
f i e l d s ,  wi th  t h e  in fo rma t ion  on t h e  r eco rd  relatir i- :  t o  
one a rea  o f  a c t i v i t y  i n  a d a t a  processir ,g a c t i v i t , y .  A 
" f i l e "  i s  a c o l l e c t i o n  o f  r e c o r d s .  The recoisds i n  a 
f i l e  may or may not  be sequenced a c c o r d i r g  to a key 
contained i n  each r e c o r d .  
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The second f i l e  would conta in  concise  d a t a  r e l a t e d  t o  
each i t e m  (such a s  c a l l  number, t i t l e ,  and whereabouts - loaned ,  
b inde ry ,  on-hand, e t c . )  and would be used f o r  a c c o u n t a b i l i t y  
f u n c t i o n s  l i k e  c i r c u l a t i o n  c o n t r o l  and r o u t i n g .  Normally, 
t h e s e  f u n c t i o n s  do no t  r e q u i r e  a l l  of  t h e  l eng thy  informat ion  
conta ined  i n  t h e  b ib l iog raph ic  f i l e .  

Elements o f  Pa t ron  Data 

The t h i r d  f i l e  would conta in  in fo rma t ion  f o r  accounta- 
b i l i t y  purposes on a l l  i t e m s  not y e t  a v a i l a b l e  f o r  c i r c u l a -  
t i o n ,  such a s  those  ordered  o r  t hose  r ece ived  but  no t  ca t a -  
loged .  From t h i s  f i l e ,  l ists  o f  i t ems  on o r d e r ,  f i n a n c i a l  
d a t a ,  and o t h e r  s p e c i f i c  in format ion  about i t ems  on o r d e r  
could be der ived .  

- 

I 

2.  Pa t ron  Data 

The fo l lowing  t a b l e  i l l u s t r a t e s  t h e  d i f f e r e n t  pa t ron  
d a t a  r e q u i r e d  by books, documents, and p e r i o d i c a l s .  I tems 
wi th  a s t e r i s k s  i n d i c a t e  t h a t  mu l t ip l e  copies  of t h e  informa- 
t i o n  a r e  r equ i r ed .  

Name 
S o c i a l  S e c u r i t y  Number 
Address (Bui ld ing  Number) 
Telephone Number 
Agency 

+ I n t e r e s t  P r o f i l e  
+ ''Need t o  Know" & Date 

S e c u r i t y  Level 
Author i ty  

::: Magazines Routed 
Branch Chief 

~x p I 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 

X 

I I I 

I d e a l l y ,  i n  a completely automated agency (or i n  one 
p r a c t i c i n g  d a t a  banking) ,  t h e  maintenance of p a t r o n  d a t a  i s  
a f u n c t i o n  o f  personnel  and s e c u r i t y  requi rements .  I n  such 
an environment, t h e  l i b r a r y  would add and main ta in  only  
t h o s e  elements of  i n fo rma t ion ,  such a s  i n t e r e s t  p r o f i l e  and 
r o u t i n g  d a t a ,  p e c u l i a r  t o  i t s  own ope ra t ion .  Without such 
an environment,  and f o r  a l i b r a r y  s e r v i n g  d i f f e r e n t  admin i s t r a -  
t i v e  agenc ie s ,  it i s  i m p r a c t i c a l  t o  s e c u r e  accord among t h e  
agencies  on t h e  maintenance and format  o f  common elements of 
p a t r o n  d a t a .  

f 
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The fundamental  d i f f e r e n c e  i n  o r i g i n ,  c o n t e n t ,  and 
maintenance requi rements  of p a t r o n  d a t a ,  c o n t r a s t e d  wi th  
b i b l i o g r a p h i c  d a t a ,  d i c t a t e s  t h a t  t h e  c o n t r o l  and maintenance 
o f  pa t ron  d a t a  be accomplished independent ly  of t h e  c o n t r o l  
and maintenance of  b i b l i o g r a p h i c  d a t a .  

Thus, t h e  p a t r o n  f i l e  occupies  a unique p o s i t i o n  i n  t h e  
ALPHA System. It i s  c o n s t r u c t e d  and main ta ined  independent ly  
and i s  made a v a i l a b l e ,  a s  needed,  t o  each of t h e  ALPHA 
process ing  systems (books,  documents, and p e r i o d i c a l s ) .  

For t h e  f i r s t  g e n e r a t i o n  o f  ALPHA, p a t r o n  d a t a  accumula- 
t i o n  and maintenance a r e  t o  be accomplished c e n t r a l l y  through 
t h e  use  o f  t h e  computer. Pa t ron  in fo rma t ion  w i l l  o r i g i n a t e  
f r o m  t h e  pa t ron  ca rd  (F igu re  2 )  
The informat ion  i s  keypunched, and t h e  p a t r o n  f i l e  i s  updated 
accord ingly .  The pa t ron  in fo rma t ion  i s  maintained on mag- 
n e t i c  tape  f o r  each pa t ron  u n t i l  he or she  t e r m i n a t e s  employ- 
ment. Deta i led  format  of t h e  p a t r o n  r e c o r d  i s  shown i n  
F igure  3 .  Addi t iona l  i n t e r e s t  p r o f i l e  and q u a l i f y i n g  d a t a  a r e  
t o  be added t o  t h e  format soon.  

completed by a l l  new p a t r o n s .  

3 .  Major F i l e s  

I n  keeping wi th  t h e  d i s t i n c t i o n  between books, documents, 
and p e r i o d i c a l s ,  t h r e e  master  b i b l i o g r a p h i c  f i l e s  a r e  pro- 
posed - one f o r  each ca tegory .  The g e n e r a l  i n f o r m a t i o n a l  
c o n t e n t s  of t h e s e  f i l e s  a r e  shown by Figures  4 t h r o u  
These f i l e s ,  t o g e t h e r  wi th  t h e  p a t r o n  f i l e  (F igu re  7 
p r i s e  t h e  major f i l e s  of t h e  ALPHA System. 

A s  dep ic ted  on Figure 8 ,  t h e  p a t r o n  f i l e  occupies  a 
c e n t e r  p o s i t i o n ,  s i n c e  i t  f u r n i s h e s  in fo rma t ion  t o  p rocess ing  
a c t i v i t i e s  i nvo lv ing  a l l  t h e  o t h e r  f i l e s ,  and because ,  
symbol ica l ly ,  t h e  pa t ron  i s  t h e  f o c a l  p o i n t  of t h e  RSIC 
s e r v i c e - o r i e n t e d  phi losophy.  

C . I N P U T  GENERATION 

To be c o n s i s t e n t  wi th  t h e  c r i t e r i o n  of t h e  e a r l i e s t  
machine r e a d a b i l i t y ,  i npu t  d a t a  r e q u i r e d  i n  t h e  maintenance 
of t h e  v'arious master  f i l e s  ( c o n s i s t i n g  of bo th  new i n f o r -  
mation and changes t o  e x i s t i n g  in fo rma t ion )  will be gene ra t ed  
a t  t h e  e a r l i e s t  moment i n  t h e  system. For new in fo rma t ion ,  
i n p u t  w i l l  be genera ted  a t  t h e  t ime o f  o r d e r i n g  or r e c e i p t ;  
for changes t o  e x i s t i n g  in fo rma t ion ,  i n p u t  g e n e r a t i o n  w i l l  
co inc ide  wi th  t h e  a c t u a l  occur rence  of  t h e  change i t s e l f .  

- 18 - 



LAST NAME, F l W T  M I  

SOCIAL SECURITI’ NR U S N R  I ROOM NR I 
1 

- M I L I T A R Y  - CS-NUA - CI-ARMY - CmTR 

c n E a  ONE I IF CONTRACTOR STATE COMPANY 

- C I T I Z E N  

-NOW-CITIZEN I 
NEE0 TO KNOW 

SEE ma 
SIGNATURE AN0 ORQANIZAT ION OF APPROVINO AUTHORITY 

DATE THE ABOVE EMPLOYEE W I L L  BE 

REOUIREO TO CLEAR THROUQH 
THE R S l C  PRIOR TO 
TERMINATION. 

PATRON CAR0 

NEED TO KNOW-CONT’D 

INTEREST 

6 E  OT FORM NO EBMCS-PO 24-83 

Figure 2 .  Patron Card Form. 

- 19 - 



- 20 - 

c 
0 
k 

k 
0 



a 
rnb _ _  
!!!b n o  o w  

- -  

3 
0 
0 a 
k 
0 

ro 
4J c 
a, 

k c 
H 

rl 
cd 

- 2 1  - 



k 
0 
k 

I Ln 

- 22 - 



a, 
rl 

2 a n 

k 
0 

c, 
d 
a, 



c 

t 
2 

P 
W 
t I - 

cl 
0 
k 
G)  
cd 
PI 

rl 
cd 

TI 
G)  
cd 

0 
k 
CI 
H 

E 

rl 
cd 
k 

a, 
0 

$ 

- 24 - 



m 
a, 



The achievement of earliest machine readability requires 
special peripheral hardware housed in the library. For ALPHA 
I, this w i l l  include Friden Flexowriters and IBM 632 typing 
calculators and 026 keypunch devices. 

The 632, which utilizes both standard typewriter and 
ten-key adding machine keyboards, will be used to create card 
input at the time of ordering. The machine contains sufficient 
core storage and has enough programmability to permit typing 
of various required hard-copy order forms while simultaneously 
producing suitable cards for machine input purposes. 

The Flexowriter is suited to the generation of long 
strings of information, such as machinable abstracts and 
bibliographies. To attempt this directly through the use 
of punched cards results in problems of splitting contiguous 
information among a set of cards each of which must then 
contain common information identifying the set as well 
as information specifying the sequential order of the cards. 
Input originating on punched paper tape will however be 
automatically converted to cards for input to the central 
computer. This is done for two reasons: our current machine 
configuration does not provide for paper tape input and, more 
importantly, a single input form is achieved for - all transactions, 
which is vital if the "hopper" concept is to be successfully 
implemented. 

An added advantage of both the 632 and the Flexowriter 
is that they may be used as local output devices, when required, 
in the generation of special listings and card files. 

D. HARDWARE: CONSIDERATIONS 

Figure 9 illustrates a nearly ideal configuration possi- 
ble with existing hardware. The configuration is included 
here to indicate the general goal in the use of conventional 
types of equipment now available on the market. This 
generalized configuration was developed as a result of a 
state-of-the-art survey performed by RSIC and members of the 
contractor study team. 

- I  

. I  

The hybrid configuration features remote inquiry and 
transmission via analog means of actual document 
images. The ability to maintain automatically an actual 
document store in machine manipulable form is also 
included. 
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E.G. THERMOPLASTIC RECORDING 
MAGNAVOX MAGNACARD 
AMPEX VIDEO TAPE 

Figure 9 .  Nearly Ideal Configuration of Existing Hardware. 



The central processing unit of the Configuration 
illustrated relies partly on hardware ability rather than 
software programming to accomplish interrupts, multi- 
processing, priority handling, and restoration of in- 
terrupted programs. When not servicing remote inquiries, 
it can be busy performing required serial processing 
functions of the library or other agencies. 

The cost of such a system, solely for information 
center purposes, is prohibitive at present, except for 
the largest activities. However, the advent of data 
banking and shared systems could rapidly make such a 
system economically feasible. 

The USAMICOM Computation Center presently uses an 
IPM 1,410 computer with lL+ tape drives, supported for 
peripheral purposes (card-to-tape, printing, tape-to- 
punched card) with IBM 1401 computers. Keypunch machines 
(IBM 026), IBM 632 calculators, and Friden Flexowriters 
are available for manual data-pickup operations. This 
configuration is that necessarily postulated for ALPHA I. 
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I V .  O P E R A T I N G  SYSTEM FOR BOOKS CONTROL 

A .  GENERAL PROCEDURE 

Figure  10 i l l u s t r a t e s  t h e  g e n e r a l  o p e r a t i n g  procedure 
f o r  book p rocess ing  under t h e  ALPHA System. 
n a r r a t i v e  t h a t  fo l lows  t r e a t s  on ly  t h e  normal f l o w  o f  books, 
excep t ion  c o n d i t i o n s ,  such a s  p a r t i a l  r e c e i p t  o f  an o r d e r ,  
a r e  covered i n  d e t a i l  on t h e  f i g u r e .  

B. REQUESTS AND RESULTING C I R C U L A T I O N  ACTIVITY 

Although t h e  

A l l  r e q u e s t s  f o r  books a r e  made t o  t h e  Library  Branch 
o f  RSIC on RSA Form 29,  shown a s  F igure  11. These a r e  r e -  
ce ived  by t h e  c i r c u l a t i o n  l i b r a r i a n  w i t h i n  t h e  Book Sec t ion ,  
and he  determines whether t h e  book i s  a hold ing  and whether 
a copy i s  a v a i l a b l e  f o r  c i r c u l a t i o n  t o  t h e  r e q u e s t o r .  

If s o ,  t h e  book i s  pul led  f rom t h e  s h e l f ,  t h e  master  
c i r c u l a t i o n  card ( a  punched card)  i s  removed f rom i t ,  and 
p a t r o n  d a t a  ( p a t r o n  name, s o c i a l  s e c u r i t y  number, d a t e ,  e t c . )  
a r e  added t o  t h e  loan  card.  The o r i g i n a l  fo rm i s  reproduced,  
p laced  wi th  t h e  book, and mailed o r  g iven  t o  t h e  r e q u e s t o r ;  
t h e  reproduced copy is  dropped i n  t h e  hopper. 

If t h e  book i s  a holding but a copy i s  unava i l ab le  f o r  
c i r c u l a t i o n ,  t h e  c i r c u l a t i o n  l i - b r a r i a n  w i l l  r e f e r  t o  t h e  
c i r c u l a t i o n  l i s t  t o  s e e  i f  a copy i s  overdue o r  can be r e -  
c a l l e d .  If t h i s  r e s u l t s  i n  an a v a i l a b l e  copy, t h e  o r i g i n a l  
r e q u e s t  f o r m  i s  f i l e d  by author and t i t l e  i n  a pa t ron - re se rve  
f i l e .  

If t h e  book i s  not  a ho ld ing ,  t h e  c i r c u l a t i o n  l i b r a r i a n  
r e f e r s  t o  t h e  on-order l i s t .  If t h e  t i t l e  i s  on o r d e r  and t h e  
q u a n t i t y  ordered  w i l l  be s u f f i c i e n t  t o  cover t h e  a d d i t i o n a l  
r e q u e s t ,  a s p e c i a l  t r a n s a c t i o n  card  i s  completed t o  a l l o c a t e  
a copy and t o  p l a c e  it on r e s e r v e .  This  reserve-book t r a n s -  
a c t i o n  card  i s  dropped i n t o  t h e  hopper. However, i f  t h e  
on-order q u a n t i t y  i s  i n s u f f i c i e n t  t o  cover t h e  r e q u e s t ,  t h e  
r e q u e s t  i s  forwarded t o  t h e  a c q u i s i t i o n  l i b r a r i a n .  

- 29 - 



A 



m 

> 
t 

' I. 

32310980 3YV H31HM 'OE B 62 F W O j  VSU 53301331 

E9 d39 I '61 WHO3 IS1 

a 

L 

8 

R 

z 

Y I- 

3 -- 

a 
I I- 

w 

i -. 
L I 

I 

! 

E 
k 
0 

k 4  



C .  ACQUISITION A N D  ORDERING 

The a c q u i s i t i o n  l i b r a r i a n  s c r e e n s  a l l  r e q u e s t s  f o r  books 
t o  i n s u r e  t h a t  t hey  a r e  books h a t  should be added t o  t h e  
RSIC c o l l e c t i o n .  If s o ,  he  completes t h e  o r i g i n a l  r e q u e s t  
form and determines f r o m  whom t h e  books w i l l  be purchased.  
Request forms t h a t  a r e  completed a r e  s e p a r a t e d  by vendor .  

books. This i s  done on t h e  I B M  632 t y p i n g  c a l c u l a t o r ,  a t  
which time punched t r a n s a c t i o n  ca rds  a r e  produced. Kard- 
copy o r d e r s  a r e  mai led  t o  t h e  vendor ,  and t h e  t r a n s a c t i o n  
ca rds  a r e  dropped i n t o  t h e  hopper.  

Every day, t h e  o r d e r i n g  c l e r k  p repa res  o r d e r s  f o r  new 

D . .RECEIVING 

A s  new books a r e  r e c e i v e d  each day,  t h e  r e c e i v i n g  c l e r k  
r e f e r s  t o  on-order and c ross - r e fe rence  l i s t s  t o  o b t a i n  t h e  
r e c e i v i n g  card number o f  t h e  book r e c e i v e d .  Matching ca rds  
a r e  pu l l ed  f r o m  t h e  r e c e i v i n g  card f i l e ,  completed,  and 
dropped i n  t h e  hopper.  Books wi th  t h e i r  c a t a l o g  c a r d s ,  and 
wi th  pa t ron  r e q u e s t  c a r d s ,  i f  any ,  a r e  forwarded t o  t h e  Catalog 
Se e t  i o  n . 
E. CATALQGING 

When a book has  been r e c e i v e d  and processed  through t h e  
Receiving S e c t i o n ,  t h e  book t o g e t h e r  w i t h  t h e  c a t a l o g  card  
and t h e  pa t ron  r e q u e s t  card i s  forwarded t o  t h e  Cata loging  
S e c t i o n  f o r  f u r t h e r  pro c e s s i n g  . 

Books a r r i v i n g  a t  t h e  Cata loging  S e c t i o n  f a l l  i n t o  t h r e e  
c a t e g o r i e s .  One c o n s i s t s  of  a d d i t i o n a l  copies  o f  t i t l e s  t h a t  
have a l r eady  been ca t a loged ,  t h e  second o f  books ca t a loged  by 
t h e  Library  o f  Congress bu t  new t o  RSIC, and t h e  t h i r d  o f  books 
f o r  which complete c a t a l o g i n g  must be done. 

Because o f  t h i s ,  t h e  ALPHA System w i l l  permit  use  o f  t h r e e  
d i f f e r e n t  l e v e l s  o f  c a t a l o g e r  competence and i n  t u r n  speed up 
t h e  ca t a log ing  p rocess .  The f i r s t  ca tegory  w i l l  r e q u i r e  on ly  
a ca t a log  t r a i n e e  o r  c l e r k ,  a s  on ly  c l e r i c a l  work i s  needed t o  
f i n i s h  t h e  c a t a l o g i n g .  The second ca tegory  w i l l  r e q u i r e  a 
ca t a loge r  w i th  more expe r i ence ,  t h a t  i s  one who i s  famil iar  
wi th  RSIC's p a r t i c u l a r  a p p l i c a t i o n  of  L ib ra ry  o f  Congress 
b a s i c  r u l e s  o f  c a t a l o g i n g .  
c a t a l o g e r s ,  a s  t h e s e  books o f t e n  must be c a r e f u l l y  perused 
b e f o r e  proper c a t a l o g i n g .  

The t h i r d  w i l l  r e q u i r e  experienced 
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For process ing  o f  t h e  f i r s t  category through t h e  Catalog 
S e c t i o n ,  t h e  c l e r k  must r e f e r  t o  t h e  machine-produced c a t a l o g  
( i n  t i t l e  sequence) t o  i n s u r e  t h a t  t h e  LC c l a s s i f i c a t i o n  on 
t h e  c a t a l o g  card  i s  c o r r e c t .  If t h e  c l a s s i f i c a t i o n  i n  t h e  
c a t a l o g  does n o t  ag ree  w i t h  t h e  c l a s s i f i c a t i o n  appear ing  on 
t h e  c a t a l o g  ca rd ,  a mistake was made i n  t r a n s c r i b i n g  t h e  
c l a s s i f i c a t i o n  a t  t h e  t i m e  o f  o r d e r i n g .  I n  t h i s  ca se ,  t h e  
c l e r k  must c o r r e c t  t h e  ca t a log  card  i n  p e n c i l  i n  t h e  space  
provided on t h e  ca rd  f o r  t h e  abbrev ia t ed  t i t l e ,  copy number, 
and o t h e r  in format ion  needed for c i r c u l a t i n g  t h e  book. 

T ransac t ion  s h e e t s  w i l l  be completed by t h e  t r a i n e e  o r  
c l e r k  t o  update  t h e  c a t a l o g .  The books, a long  wi th  t h e  
o r i g i n a l  c a t a l o g  card ,  t h e  pa t ron  r e q u e s t  ca rd ,  and t h e  
t r a n s a c t i o n  work shee t ,  a r e  forwarded t o  a keypunch/Flexo- 
w r i t e r  o p e r a t o r .  The ope ra to r  reproduces  t h e  o r i g i n a l  
card t o  t h e  LC f i e l d  and keypunches t h e  c o r r e c t  LC number i f  
a n  e r r o r  was made; o the rwise ,  he w i l l  keypunch t h e  master  
c i r c u l a t i o n  ca rds  and p l a c e  them i n  t h e  books. If a p a t r o n  
has  r e q u e s t e d  a copy o f  t h e  book, t h e  o p e r a t o r  e n t e r s  t h e  
p a t r o n ' s  s o c i a l  s e c u r i t y  number i n  t h e  master  c i r c u l a t i o n  
ca rd ,  reproduces  i t ,  and p laces  t h e  two c i r c u l a t i o n  ca rds  
a long  wi th  t h e  pa t ron  card  i n  t h e  book. The p a t r o n  card  
w i l l  be used t o  m a i l  t h e  book, once it has been l e t t e r e d  and 
PO cke t  ed. 

The books, a long wi th  t h e  o r i g i n a l  c a t a l o g  ca rd ,  c i r c u -  
l a t i o n  master  c a r d s ,  and pa t ron  c a r d s ,  a r e  nex t  forwarded 
f o r  l e t t e r i n g .  Once l e t t e r e d ,  t h e  books have pockets  i n s e r t e d ,  
t h e  master  c i r c u l a t i o n  cards  a r e  p laced  i n  t h e  pocke t s ,  and 
t h e  books a r e  ready  f o r  she lv ing .  

If t h e  book has been r eques t ed  by a p a t r o n  (and  t h e r e  
a r e  two c i r c u l a t i o n  cards  i n  t h e  book) ,  one o f  t h e  ca rds  i s  
p l aced  i n  t h e  hopper t o  update t h e  c i r c u l a t i o n  master  f i l e ,  
and t h e  o t h e r  i s  p laced  i n  t h e  book. The p a t r o n  c a r d ,  con- 
t a i n i n g  t h e  p a t r o n ' s  a d d r e s s ,  i s  t aped  t o  an  envelope,  and 
t h e  book i s  p laced  i n s i d e  f o r  ma i l ing .  The o r i g i n a l  c a t a l o g  
card  goes t o  t h e  hopper t o  n o t i f y  t h e  in -p rocess  f i l e  t h a t  t h e  
book has  been ca ta loged .  

For process ing  t h e  second ca tegory  o f  books,  t h e  LC card  
s e t  i s  p u l l e d  f r o m  t h e  LC card o r d e r  f i l e .  The LC c l a s s i f i c a -  
t i o n  i s  reviewed t o  i n s u r e  t h a t  t h e  c l a s s i f i c a t i o n  i s  complete 
enough f o r  RSIC. Any changes t o  t h e  LC c l a s s i f i c a t i o n  a r e  
made i n  p e n c i l  on t h e  card .  Information t o  be e x t r a c t e d ,  
such a s  t h e  LC c l a s s i f i c a t i o n  and t h e  number o f  c o p i e s ,  
c o r p o r a t e  a u t h o r s  and t h e i r  addres s ,  t i t l e  and e d i t i o n ,  per-  
s o n a l  a u t h o r s  and t h e i r  address  o r  c r e d i t s ,  p u b l i s h e r  and 
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d a t e ,  pag ina t ion ,  language and whether it has  been t r a n s l a t e d ,  
and t h e  s u b j e c t  t r a c i n g s ,  a r e  unde r l ined .  The books,  a long  
wi th  t h e  LC card  s e t ,  a r e  forwarded t o  t h e  keypunch/Flexowriter 
o p e r a t o r .  

I n  a d d i t i o n  t o  t h e  o p e r a t i o n s  desc r ibed  i n  p rocess ing  
t h e  f i rs t  category o f  books, a s e t  of ca rds  con ta in ing  t h e  
informat ion  unde r l ined ,  p l u s  t h e  complete LC c a r d ,  i s  keypunched. 
These cards  go t o  t h e  computer and a r e  used t o  produce a new 
a c q u i s i t i o n  l i s t  and t o  update t h e  b ib l iography f i l e .  

The b ib l iography f i l e  i n  LC c l a s s i f i c a t i o n  sequence s e r v e s  
a s  t h e  present  s h e l f  l i s t  f i l e .  The b ib l iog raphy  f i l e  i s  also 
s o r t e d  by a u t h o r ,  t i t l e ,  and s u b j e c t  t r a c i n g s .  L i s t s  p repared  
by t h e  computer i n  t h e s e  sequences a r e  used j u s t  a s  t h e  p r e s e n t  
card ca t a log  f i l e  i s  being used. The books, a long  wi th  t h e  
master  c i r c u l a t i o n  c a r d s ,  f o l l o w  t h e  same r o u t e  a s  books i n  
t h e  f i rs t  category f o r  completion o f  p rocess ing .  

Upon completion o f  t h e  c a t a l o g i n g  o f  t h e  t h i r d  ca tegory  
o f  books, a card i n  LC card  format i s  produced by hand. It 
i s  forwarded wi th  t h e  books t o  t h e  keypunch/Flexowri.ter oper-  
a t o r .  The o p e r a t o r  produces t h e  same ca rds  a l r e a d y  descr ibed  
f o r  t h e  o the r  book c a t e g o r i e s .  

While t h e  b ib l iog raphy  f i l e  i s  being b u i l t  and checker! 
f o r  accuracy,  card  s e t s  f o r  t h e  p re sen t  card  c a t a l o g  a r e  
punched and produced on paper t a p e  i n  t h e  same manner a s  
for t h e  p re sen t  manual system. The computer ca rds  a r e  pro- 
duced f r o m  t h e  paper t a p e .  

F. SUBJECT RETRIEVAL 

The a lgo r i thm shown i n  F igure  1 2  was o r i g i n a l l y  designed 
f o r  book p rocess ing ,  bu t  it d e p i c t s  t h e  g e n e r a l  approach t h a t  
w i l l  be used i n  machine sea rches  o f  a l l  t h e  b i b l i o g r a p h i c  s t o r e s  
o f  RSIC. 

It is unique i n  t h a t  t h e  query t e rms ,  a s  w e l l  a s  t h e  sub- 
j e c t  f i l e  t e rms ,  a r e  i n v e r t e d .  This  makes p o s s i b l e  t h e  a sk ing  
o f  un l imi ted  ques t ions  a g a i n s t  one major pass  o f  t h e  s u b j e c t  
f i l e .  

While it i s  d i f f i c u l t  t o  c h a r a c t e r i z e  books by a sma l l  
s e t  o f  d e s c r i p t o r s ,  an  experiment i n  r e t r i e v a l  w i l l  be a t tempted  
us ing  t h e  s u b j e c t  t r a c i n g s  p r e s e n t  on LG ca rds  and us ing  t h e  
M i l l e r  search  a lgor i thm.  It i s  a n t i c i p a t e d  t h a t  many h e r e t o f o r e  
unknown c o r r e l a t i o n s  can be e s t a b l i s h e d  among t h e  te rms  used 
f o r  s u b j e c t  t r a c i n g s .  
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V .  OPERATING SYSTEM FOR DOCUMENTS CONTROL 

A .  F ILE O R G A N I Z A T I O N  

A s  a r e s u l t  of t h e  systems a n a l y s i s  and s t u d y ,  t h r e e  
major and f o u r  minor magnetic t a p e  f i l e s  a r e  recommended f o r  
t h e  documents c o n t r o l  p o r t i o n  of t h e  ALPHA System. 

I The major f i l e s  a r e :  

1. Bibl iography f i l e  
2 .  I tem Inventory  f i l e  
3 .  Pa t ron  f i l e  

The minor f i l e s ,  a l l  of which a r e  e l a b o r a t i o n s  of bib- 
l iography da ta ,  a r e :  

1. On-Order f i l e  
2 .  Abs t rac t  f i l e  
3 .  H i s to ry  f i l e  
4 .  Desc r ip to r  f i l e  

A l l  o u t p u t s  ( c a t a l o g s ,  r e p o r t s ,  l i s t s ,  e t c . )  f o r  t h e  
Document S e c t i o n  can be  de r ived  f r o m  combinations of i n f o r -  
mation f r o m  t h e s e  f i l e s .  I n  t h e  fo l lowing  s u b s e c t i o n s ,  each 
f i l e  i s  desc r ibed ,  formats  a r e  shown and ,  where ou tpu t  formats  
a r e  known, examples o f  o u t p u t s  a r e  d i scussed .  

1. Bibl iography F i l e  

The b ib l iog raphy  f i l e  i s  analogous t o  t h e  card  
c a t a l o g  i n  terms of  c o n t e n t .  It w i l l  c o n t a i n  one r eco rd  
f o r  each t i t l e  i n  t h e  c o l l e c t i o n .  Each r e c o r d  w i l l  i n c l u d e  
t h e  elements o f  in format ion  l i s t e d  below. A 1500-charac te r  
r eco rd  f r o m  t h e  b ib l iog raphy  f i l e  i s  shown a s  F igure  13 .  

1. S e c u r i t y  l e v e l  
2 .  RSIC c a l l  number 
3 .  Corporate a u t h o r  
4 .  I s s u i n g  agency 
5 .  Cont rac t  number 
6 .  T i t l e ( s )  and s e c u r i t y  c l a s s i f i c a t i o n  

o f  t i t l e ( s )  
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7 .  
8 .  
9 .  

10.  
11. 
1 2 .  
13 
14 

Acession number (s) 
Personal  au tho r  (s ) 
Date of p u b l i c a t i o n  
Number of pages 
Use f requency  count 
T o t a l  number of  cop ie s  
Date of r e c e i p t  o f  f i r s t  copy 
Desc r ip to r  terms d e s c r i b i n g  t h e  
conten t  of t h e  document 

The b ib l iog raphy  f i l e  can be used i n  t h e  product ion  of 
p r i n t e d  c a t a l o g s  by l i s t i n g  t h e  in fo rma t ion  i n  t h e  f i l e  i n  
va r ious  sequences,  such a s  by: 

1. C a l l  number or source  ( cons ide red  

2 .  Personal  a u t h o r  7 s) 
3 .  Corporate  a u t h o r ,  
4 .  Accession n u m b e r ( s ) ,  
5 .  T i t l e ,  
6 .  Cont rac t  number, or 
7.  Desc r ip to r  (each  d e s c r i p t o r  of a 

document a c t i n g  a s  a s e p a r a t e  
s u b j e c t  heading i n  t h i s  c a s e ) .  

t h e  main b i b l i o  r a p h i c  c a t a l o g ) ,  

Because of  t h e  l a r g e  volume of d a t a  invo lved ,  it i s  proposed 
t h a t  a l l  seven c a t a l o g s  be p r i n t e d  q u a r t e r l y ,  wi th  cumulat ive 
supplements i s s u e d  weekly. 

Each c a t a l o g ,  except  f o r  t h e  d e s c r i p t o r  l i s t ,  w i l l  con- 
t a i n  t h e  same informat ion  - a l l  t h o s e  i tems  l i s t e d  above and 
shown on F igure  13 - but  t h e  o r d e r  w i l l  be changed. 
The d e s c r i p t o r  l i s t ,  because of i t s  volume, will c o n t a i n  only 
t h e  s e c u r i t y  l e v e l s  and c a l l  numbers o f  t h e  documents asso-  
c i a t e d  with t h e  d e s c r i p t o r s .  

Input t r a n s a c t i o n s  t h a t  update  and ma in ta in  t h e  b i b l i o -  
graphic  f i l e  o r i g i n a t e  i n  punched paper t a p e  c r e a t e d  on t h e  
F lexowri te rs  by c a t a l o g i n g  pe r sonne l .  

Because t h e  i n i t i a l  conversion o f  a l l  b i b l i o g r a p h i c  
d a t a  on 3-x5-inch c a t a l o g  ca rds  t o  magnetic t a p e  r e c o r d e r  
w i l l  r e q u i r e  cons ide rab le  t i m e ,  bo th  f i l e s  w i l l  be manuai1.y 
maintained u n t i l  t h e r e  i s  s u f f i c i e n t  i n fo rma t ion  on t a p e  t o  
r e l y  s o l e l y  on t h e  magnetic t a p e  f i l e .  The re fo re ,  i n  con- 
junc t ion  wi th  each weekly cumulat ive supplement i s s u e d  on 
i tems  i n  t h e  b ib l iog raphy  f i l e ,  3-x5-inch ca rds  w i l l  be 
p r i n t e d  by t h e  computer f o r  each i t e m  e n t e r e d  i n  t h e  f i l e  
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f o r  t h e  f irst  t ime ,  a s  source c a r d s ,  t i t l e  c a r d s ,  e t c . ,  i n  
t h e  p r e s e n t  card  c a t a l o g .  T h i s  form o f  ou tput  w i l l  be te rmi-  
na t ed  when it i s  be l i eved  by RSIC management t h a t  t h e  b i b l i o -  
g raph ic  f i l e  is a t  l e a s t  a s  comprehensive and u s e f u l  a s  t h e  
p re sen t  ca rd  c a t a l o g .  

2.  I tem Inventory  F i l e  

The i t e m  inventory  f i l e  will c o n t a i n  one r e c o r d  f o r  
each i t em o r  copy i n  t h e  c o l l e c t i o n .  The f i l e  will r e f l e c t  
t h e  c u r r e n t  d i s p o s i t i o n  of every copy of every  document 
he ld  by t h e  Document S e c t i o n .  
might be on t h e  s h e l f ,  i n  t h e  hands of a p a t r o n ,  i n  r e s e r v e  
( i g l o o ) ,  and a t  r ep roduc t ion .  

Typica l  examples o f  d i s p o s i t i o n s  

Each r e c o r d  (F igu re  14) will c o n t a i n  only  t h e  s e c u r i t y  
c l a s s i f i c a t i o n ,  c a l l  number, and abbrev ia t ed  t i t l e  o f  a 
document. However, it will a l s o  y i e l d  a h i s t o r i c a l  r e c o r d  
o f  a l l  a c t i v i t y  a g a i n s t  each copy o f  t h a t  document. This  
always i n c l u d e s  t h e  copy number, d a t e  o f  r e c e i p t ,  and p h y s i c a l  
f o r m  o f  each copy, and may a l s o  i n c l u d e :  

1. Date of removal from, o r  r ep lace -  
ment o f ,  t he  document i n  normal 
s t o r a g e  

2 .  Type o f  document a c t i o n  ( t r a n s a c t i o n  
code) 

3 .  I n i t i a l s  of t h e  R S I C  a u t h o r i t y  
r e spons ib l e  f o r  t h e  a c t i o n  and/or 
t h e  i n i t i a l s  o f  t h e  R S I C  employee 
who c a r r i e d  out t h e  a c t i o n  

4.  Date of t h e  a c t i o n  
5 .  S o c i a l  s e c u r i t y  number(s) of  t h e  

pa t ron  ( s  ) involved 

Because t h e r e  may be  more t h a n  one a c t i o n  on one copy 
o f  a document, t h e s e  will be all inc luded  a s  though t h e y  a r e  
d i f f e r e n t  a c t i o n s .  Since t h e  f i l e  will be p r i n t e d  i n  c a l l -  
number sequence,  a l l  a c t i v i t i e s  a g a i n s t  a g iven  document 
will appear  t o g e t h e r  i n  t h e  l i s t .  

Item inven to ry  f i l e  cumulative supplements will be 
p r i n t e d  d a i l y ,  whi le  complete r e v i s i o n s  o f  t h e  e n t i r e  f i l e  
w i l l  be f u r n i s h e d  monthly. Once a month, dur ing  t h e  p r i n t i n g  
of t h e  i tem inven to ry  f i l e ,  t h e  f i l e  will be purged, and 
a l l  d a t a  r e f e r r i n g  t o  completed t r a n s a c t i o n s  w i l l  be t r a n s -  
f e r r e d  t o  a permanent h i s t o r y  f i l e .  The only  informat ion  
r e t a i n e d  f o r  completed t r a n s a c t i o n s  w i l l  be t h a t  which 
permanently a f f e c t s  t h e  document, such a s  i t s  having been 
given away or des t royed .  Even i n  t h i s  c a s e ,  on ly  t h e  d a t e  
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I .  

of  t h e  a c t i o n  and t h e  t y p e  of a c t i o n  w i l l  be l e f t  i n  t h e  
r e c o r d .  For documents des t royed ,  t h e  d e s t r u c t i o n  c e r t i f i c a t e  
number will a l s o  be inc luded  i f  t h e r e  i s  one. 

3 .  On-Order F i l e  

The on-order f i l e  w i l l  con ta in  in fo rma t ion  (F igu re  15) 
about  a l l  documents on o r d e r .  

The o r d e r i n g  t y p i s t  w i l l  u s e  a F lexowr i t e r  i n s t e a d  of 
a t y p e w r i t e r  t o  c r e a t e  o r d e r s ,  and t h e  punched t a p e  ou tpu t  
w i l l  c r e a t e  t h e  r e c o r d s  f o r  t h e  on-order f i l e .  On-order 
i n fo rma t ion  appearing i n  t h e  D I A R Y ,  exp la ined  l a t e r ,  will 
a l s o  be de r ived  f r o m  t h i s  f i l e .  I n  a d d i t i o n ,  punched l i b r a r y  
p A c t i v i t y  c a r d s  w i l l  be  c r e a t e d  f o r  f i l i n g  i n  an on-order 
ca rd  f i l e  a t  t h e  r e c e i v i n g  c l e r k ’ s  desk. These ca rds  w i l l  
b e  thrown i n t o  t h e  hopper when t h e  documents a r e  r e c e i v e d ,  
t h u s  d e l e t i n g  r e c o r d s  from t h e  on-order f i l e  and t r a n s f e r r i n g  
them t o  t h e  i t e m  inven to ry  f i l e .  

4.  Abs t r ac t  F i l e  

The a b s t r a c t  f i l e  (F igure  16 )  will be used  a s  an a d j u n c t  
t o  t h e  b i b l i o g r a p h i c  f i l e .  Whereas t h e  b i b l i o g r a p h i c  f i l e  
w i l l  c o n t a i n  a l l  b i b l i o g r a p h i c  in fo rma t ion  about each i t e m ,  
i n c l u d i n g  d e s c r i p t o r s ,  Ehe- a b s t r a c t  f i l e  will c o n t a i n  only’  
c z l l  number 2nd a b s t r a c t s .  The a b s t r a c t  f i l e  w i l l  be used 
t o  produce automated b i b l i o g r a p h i e s  upon r e q u e s t s  by p a t r o n s .  

5 .  H i s t o r y  F i l e  

The h i s t o r y  f i l e  w i l l  con ta in  d a t a  on completed t r a n s -  
a c t i o n s  and w i l l  e v e n t u a l l y  s t o r e  work a n a l y s e s  (F igu re  17). 
It will be updated monthly f r o m  in fo rma t ion  t aken  from t h e  
i t em inven to ry  f i l e .  

Maintenance of t h e  h i s t o r y  f i l e  will enable  RSIC pe r sonne l  
t o  t r a c e  t h e  use  h i s t o r y ,  i . e . ,  a u d i t  t r a i l ,  s e c u r i t y  check,  
e t c . ,  o f  any document or pat ron .  

B.  D I A R Y  AND RELATED OUTPUTS 

Because o f  t h e  many d i f f e r e n t  t y p e s  o f  a c t i v i t i e s  t h a t  
occur  d a i l y  i n  t h e  Document S e c t i o n ,  a c o l l e c t i v e  r e p o r t  
has  been c r e a t e d  f o r  u s e  o f  RSIC pe r sonne l .  It has  been 
g iven  t h e  name D I A R Y .  A s  t h e  name s u g g e s t s ,  t h i s  will be a 
da - i ly  s e r i e s  o f  r e p o r t s  dep ic t ing  t h e  t r a n s a c t i o n s  t h a t  have 
t a k e n  p l a c e  t h e  day b e f o r e ,  a s  w e l l  as t h e  document a c t i o n s  
t h a t  must t a k e  p l ace  t h e  day on which t h e  r e p o r t  i s  i s s u e d .  
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Informat ion  i n  t h e  D I A R Y  w i l l  be cons t ruc t ed  f r o m  a n a l y s i s  
and manipulat ion of  da t a  i n  t h e  on-order: b i b l i o g r a p h y ,  and 
i t em inven to ry  f i l e s  by t h e  computer. A new D I A R Y  will be 
p r i n t e d  d a i l y .  

Appearing on t h e  D I A R Y  will be a product ion  a n a l y s i s  
summary (F igu re  1 8 ) .  This will c o n s i s t  o f  t h e  q u a n t i t a t i v e  
t a b u l a t i o n  o f  a l l  document a c t i o n s  completed t h e  p rev ious  
day. It will a l low RSIC management t o  determine t h e  work 
tha. t  must be done t o  complete in-process  document a c t i o n s  
and t o  process  remaining documents i n  a more e f f i c i e n t  manner. 
The d a i l y  t a b u l a t i o n  will be r e t a i n e d ,  and a summary r e p o r t  
w i l l  be p r i n t e d  a t  t h e  end of each month. 

The a b i l i t y  t o  develop f o r e c a s t s  o f  impor t an t  R S I C  work 
t r e n d s  i n  a l l  phases of document a c t i v i t y  i s  an impor tan t  
f u n c t i o n  of  t h e  D I A R Y .  

Another p a r t  o f  t h e  D I A R Y  concept w i l l  be t h e  weeding 
worksheet.  This will enable  t h e  l i b r a r i a n s  t o  c o r r e l a t e  t h e  
updat ing  o f  manual r eco rds  with t h e  maintenance of t h e  magnetic 
t a p e  r e c o r d s .  

s e n t  ou t  on l o a n ,  or found t o  be d u p l i c a t e s ,  t h e  computer 
w i l l  upda te  t h e  i tem inventory f i l e  a c c o r d i n g l y ;  however, 
du r ing  t h e  t r a n s i t i o n  pe r iod  between t h e  manual and completely 
automated systems,  both t h e  manual and automated f i l e s  must 
be updated and wi th  t h e  l e a s t  p o s s i b l e  e f f o r t .  

t h a t  should be checked e i t h e r  t o  be des t royed ,  s e n t  t o  
r e s e r v e ,  or p u l l e d  f o r  i n s e r t i o n s ,  r e c l a s s i f i c a t i o n ,  or 
e r r a t a .  I n  c r e a t i n g  t h e s e  summaries, t h e  computer w i l l  t a k e  
t w o  f a c t o r s  i n t o  account :  da t e s  o f  p u b l i c a t i o n  and t h e  

every t ime patron-document a c t i o n  t a k e s  p l a c e  a g a i n s t  a 
document. I n  t h i s  way, t h e  r e l a t i v e  va lue  o f  t h e  document 
i n  t h e  a c t i v e  c o l l e c t i o n  can be determined. 

When documents a r e  r e t a i n e d ,  des t royed ,  s e n t  t o  r e s e r v e ,  

Weekly weeding worksheet summaries w i l l  l i s t  documents 

use  frequency count".  The use frequency count  i s  incremented I t  

Other r e p o r t s  inc luded  i n  t h e  D I A R Y  will c o n s i s t  o f  t h e  
I 
I 

fo l lowing  : 

1. Document Received ( F i g u r e  1 9 ) .  
A l i s t  of a l l  incoming t i t l e  
accumulated d a i l y  u n t i l  t h e  end 
o f  t h e  week. This w i l l  l a t e r  be 
combined with correspondi-ng f i l e s  
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from books and p e r i o d i c a l s  t o  
f o r m  a composite book-document- 
p e r i o d i c a l  access ion  l i s t  for 
R S I C  pa t rons  u s e .  

2. Overdue and S p e c i a l  R e c a l l  Report  
(F igu re  20). A l i s t  of a l l  docu- 
ments p r e s e n t l y  out  on loan  i n  
excess  of t h e  r e g u l a t i o n  l o a d  
pe r iod .  And, o f  t h e s e ,  t h o s e  
t h a t  have been c a l l e d  i n  f o r  
ano the r  p a t r o n .  

Documents i n  Reproduction ( F i g u r e  2 1 ) .  
A l i s t  o f  a l l  r e p o r t s  s e n t  t o  t h e  
U .  S. Army F i e l d  Reproduct ion Un i t .  

3 .  

4 .  On-Order Report  (F igu re  2 2 ) .  A 
l i s t  of r e p o r t s  on o r d e r .  

There w i l l  be  two o t h e r  o u t p u t s .  Delay n o t i c e s  w i l l  be 
p r i n t e d  f o r  sending t o  p a t r o n s  whenever t h e  f u l f i l l m e n t  o f  
a r eques t  i s  delayed because of  r e p r o d u c t i o n ,  o r d e r i n g  o r  
r e o r d e r i n g ,  e t c .  Overdue n o t i c e s  will be p r i n t e d  t o  be s e n t  
t o  pa t rons  every two weeks fo l lowing  t h e  d a t e  on whi.ch loaned  
documents a r e  t o  be r e t u r n e d .  

The D I A R Y ,  t o g e t h e r  wi th  t h e  i t em inven to ry  l i s t  and i t s  
supplements,  s u p p l i e s  R S I C  wi th  all i n fo rma t ion  necessary  t o  
l o c a t e  any copy o f  a document t h a t  i s  a n  RSIC hold ing .  

C .  INPUT GENERATION 

1. Lib ra ry  A c t i v i t y  Entered v i a  Cards 

Basic c o n t r o l  and f i l e  maintenance of t h e  documents 
c o n t r o l  p o r t i o n  o f  t h e  ALPHA System w i l l  be accomplished 
p r i m a r i l y  through use  of  l i b r a r y  a c t i v i t y  c a r d s .  
a r e  s p e c i a l l y  designed wi th  a genera l . i zed  format  on which 
can be recorded almost all Document S e c t i o n  a c t i v i t i e s .  
Layout o f  t h e  80-column ca rd  i s  shown by Figure  23.  

The l i b r a r y  a c t i v i t y  ca rds  w i l l  s e r v e  both  t o  n o t i f y  
t h e  computer of c u r r e n t  a c t i v i t y  and t o  inform t h e  l i b r a r i a n  
of an expected a c t i v i t y .  The former w i l l  occur  whenever a 
l i b r a r y  a c t i v i t y  ca rd  i s  thrown i n  t h e  hopper;  t h e  l a t t e r  
will occur whenever ca rds  a r e  f i l e d  i n  t h e  on-order or on- 
l o a n  card f i l e s .  

These ca rds  

- 4 8 -  
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F o r  example, when a c l a s s i f i e d  document i s  loaned ,  a 
l i b r a r y  a c t i v i t y  card  w i l l  be completed,  reproduced ,  and 
thrown i n  t h e  hopper.  The copy of t h e  c a r d  w i l l  be s igned  
by t h e  p a t r o n  and will be h e l d  i n  t h e  on-loan c a r d  f i l e  
u n t i l  t h e  document i s  r e t u r n e d ,  a t  which t ime t h e  copy w i l l  
be given t o  t h e  p a t r o n  t o  s e r v e  as h i s  r e c e i p t  and ano the r  
copy w i l l  be dropped i n  t h e  hopper t o  r e c o r d  t h e  t r a n s a c t i o n .  

A l l  major and minor f i l e s ,  except  t h e  b ib l iog raphy  and 
on-order f i l e s ,  will be c r e a t e d  and main ta ined  d i r e c t l y  by 
i n p u t  from t h e  l i b r a r y  a c t i v i t y  c a r d s .  The ca rds  w i l l  be 
c rea t ed  by RSIC personnel  on keypunch equipment p l aced  a t  
s t r a t e g i c  l o c a t i o n s  throughout  t h e  Document S e c t i o n .  

The l i b r a r y  a c t i v i t y  ca rd  has  been designed s o  t h a t  a 
s i n g l e  g e n e r a l i z e d  format  s e r v e s  t h e  many f u n c t i o n s  r e q u i r e d  
of  t h e  ca rd .  I n  each card  t h e r e  appears  a t r a n s a c t i o n  code 
t h a t  i d e n t i f i e s  and determines t h e  exac t  f u n c t i o n  of t h e  ca rd .  
I n  t h i s  manner, only t h e  minimum r e q u i s i t e  i n fo rma t ion  must 
be punched f o r  any t r a n s a c t i o n .  

I -  

~. 

Transac t ion  codes 
f o l l o w s ~  

5-- 
6-- 

-1- 
-2- 
- 5 -  
-4- 
-5- 
-6- 
-7- 
-8- 
-9- 
--1 
--2 
--3 
--4 
--5 
--6 
--7 

t h a t  have been e s t a b l i s h e d  a r e  a s  

Loan 
Retent ion  

On-post, Army 
On-post N A S A  
On-post, c o n t r a c t o r  
On-post o t h e r  
Unused code 
Off -pos t ,  Army 

Off -pos t ,  c o n t r a c t o r  
Off -pos t ,  o t h e r  

Off -pos t ,  N A S A  

U n c l a s s i f i e d  
C o n f i d e n t i a l  
C o n f i d e n t i a l ,  m i l i t a r y  on ly  
S e c r e t  
S e c r e t ,  m i l i t a r y  only  
Top s e c r e t  
P r o p r i e t a r y  

F igure  24 provides  d e t a i l e d  in fo rma t ion  on both  t h e  
keypunching of t h e  l i b r a r y  a c t i v i t y  ca rds  and t h e  f u n c t i o n i n g  
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I E T R I E U L  RUNS 

Figure 2 5 .  Flow Chart of Daily Automated Document System. 
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of each t y p e  of a c t i v i t y  i n  t h e  maintenance of t h e  automated 
system. The d e t a i l  i s  provided h e r e  f o r  r e f e r e n c e  by RSIC 
personnel  i n  communicating c o r r e c t l y  w i t h  t h e  computer. It 
i s  a l s o  provided f o r  u s e  i n  programming t h e  p rocess  and e d i t  
i n p u t  t r a n s a c t i o n s  i n  t h e  s o r t s  and t h e  d a i l y  f i l e  maintenance 
computer r u n  t h a t  updates  t h e  i t e m  i n v e n t o r y  f i l e  and c r e a t e s  
t h e  D I A R Y .  F igures  25 and 26 show t h e  f l o w  c h a r t s  f o r  d a i l y  
and weekly f i l e  maintenance and p rocess ing  f o r  t h e  automated 
system a p p l i c a b l e  t o  documents. 

2 .  Ordering and Cata loging  A c t i v i t y  Entered  v i a  Punched 

Punched paper t a p e  i n p u t  t o  t h e  computer i s  s i m i l a r  i n  
b a s i c  f u n c t i o n  t o  l i b r a r y  a c t i v i t y  ca rd  i n p u t .  Personnel  
involved wi th  o rde r ing  and c a t a l o g i n g  u s e  paper t a p e  t o  c r e a t e  
and maintain t h e i r  r e s p e c t i v e  f i l e s ,  and a t  t h e  end of  each 
day,  t h e  paper  t a p e  i s  converted a long  wi th  t h e  l i b r a r y  
a c t i v i t y  c a r d s .  

Paper Tape 

Transac t ion  codes t o  be used by o r d e r i n g  pe r sonne l  a r e  
shown below. 

310 Order, NASA 
315 Order,  DDC 
320 Order,  AEC 
325 Order,  o t h e r  

340 Reorder ,  from master  f i l e ,  NASA 
345 Reorder ,  from master  f i l e ,  DDC 
350 Reorder ,  from master  f i l e ,  AEC 
355 Reorder ,  from master  f i l e ,  o t h e r  

370 Reorder ,  from on-order ,  NASA 
375 Reorder ,  from on-order ,  DDC 
380 Reorder ,  from on-order ,  AEC 
385 Reorder ,  from on-order ,  o t h e r  

399 Correc t ion  

The codes w i l l  be typed  s o  t h a t  t h e y  can be  recorded  r i g h t  
a f t e r  t h e  document c o n t r o l  number on t h e  paper  t a p e  b u t  s o  
t h a t  t hey  w i l l  no t  be typed  on t h e  o r d e r  form i t s e l f .  
Correc t ions  a r e  made by fo l lowing  t h e  document c o n t r o l  number 
wi th  Code 399 and t h e n  r e t y p i n g  t h e  o r d e r .  

ca t a log ing  a c t i v i t y  i n p u t  i s  prepared  a t  t h e  same t ime as t h e  
ca t a log  worksheet i s  prepared .  

In  keeping wi th  t h e  g e n e r a l  gu ide  of e a r l i e s t  m a c h i n a b i l i t y ,  

While t h e  in fo rma t ion  i s  typed  
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,401 PRINT 

Figure  26. Flow Chart  of Weekly Automated Document System. 



in relatively free form on the worksheet (Figure 27), a 
punched paper tape is simultaneously produced. The tape 
contains both the information and a line count of the in- 
formation. The tape is used to create three items: a 
punched card for each line of information used to maintain 
the document bibliography and item inventory files, a proof 
sheet used primarily for corrections, and a title and abstract 
announcement list for subsequent reproduction. If required, 
the tape can be retained for automatic reproduction of any 
number of catalog cards. This procedure eliminates time- 
consuming reproduction, currently used for preparation of 
RSIC catalog cards. 

The catalog worksheet contains instructions along the 
left margin for the ordering of fields and subfields. The 
form imposes no complicated set of rules for any information 
transcribed onto the form itself. Figures 28 through 30 
illustrate catalog information as it appears on the worksheet, 
punched paper tape, and finally the keypunched card. 

by the carriage return character in the punched paper tape. 
These allow defined tape records to be created directly 
from the cards. Function codes (case, carriage return, etc.), 
used to control Flexowriter output, are punched into the 
card so that lower case may be indicated by overprinting or 
may be printed when printing devices with lower cases become 
available. 

Record marks ( $ 1  appearing on the cards are produced 

R. OPERATING SYSTEM 

1. General Activities 

From an analysis of the over-all flow chart of RSIC 
activities, the functional activities of the Document Section 
can be broadly characterized as: 

1. Acquisition (ordering and receiving) 
2. Cataloging 
3. Circulation 
4. Reference 

Figure 3 1  is a generalization of the activity of RSIC 
as viewed from the flow of document data through an automated 
sys tem. 



CATALOG 
WORKSHEET 

lRAN A DOCUYEWT SECURITY 
I) C L M I F I C A T I O N  

INSTRUCTIONS: 

F i e l d s  (numbered) and 
s u b f i e l d s  ( l e t t e r e d )  
are fo l lowed  by i n d i c a t e d  
number of AUX. 2 ' s  1 1. CALL N W E R  

A .  Repor t  No. (e 
B. Pub. Date @@@ 

2. CORPORAUTE A m .  m 

3. CONTRACT NO. (a@@ 

4. TITLE ( S )  

A .  T i t l e  1 Sec K d  

B. T i t l e  1 @ 
C. T i t l e  2 Sec LT 
D. T i t l e  2 (4a@ 

5. AUTHOR ( S )  

A .  Au thor  1 @ 
B. Author  2 LT 
C. Au thor  3 @ 
D. L a s t  Author (a@@ 

6 .  PUBLICATION DATE 
A .  Day Number 
B. Month Abrev. 
C. & - D i g i t  Year @X 

7.  N W E R  OF PAGES 

8. OTHER REPORTS 
NO (s)  
A. Number 1 @ 
B. Number 2 @ 
C. Number 3 @ 

9 .  COPY NO. ( 5 )  

A. 1st Copy @ 
B. 2nd Copy @e 
C. 3 r d  Copy @ 
D .  L a s t  Copy (Q4s 

10. RESTRICTIWS GW 
( n i l .  Only,  E t c . )  

*11. + ABSTRACT 
A.  S e c u r i t y  @@ 
B. T e x t  m 

'12. - DESCRIPTIVE 
TERM 
A .  Term 1 @ 
B. Term 2 @ 
C. Term 3 Kd 
D. L a s t  Term FTS? 

CATALCXER DATE 6p DOC NO 
/EDlAlWPlES I CATALOGED I TyP'ST I 

I f  any f i e l d  is o m i t t e d  
type  3 Aux. 2 ' s  and space 
once b e f o r e  c o n t i n u i n g .  

I 1  

I2 

I3 

14 

I S  

I6 

IT 

16 

119 

*Each l i n e  must be  p r e -  
ceded by symbol i n d i -  
c a t e d .  

BD 

21 

P 

e3 

Q4 

0s 

e6 

27 

21) 

eo 

W 

31 

SL 

33 

s4 

3s 

M 

57 

! *  

01 

oe 

03 

W 

M 

w 

01 

m 

I - (+) ACCESSION L I S T  ONLY; 1-1 818LOGRAPHY YASTER ONLY; BLANU-8OTH 

Figure  27 .  Catalog Worksheet. 
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2. Documents Entering or Leaving RSIC 

As depicted in Figure 31,  all documents entering RSIC 
will be channeled through the receiving area, and all documents 
leaving RSIC will be channeled through the circulation area. 

If documents received are new titles that were not ordered, 
two library activity cards are keypunched for each copy re- 
ceived, one going into the hopper and the other in the document. 
If the document was ordered, the library activity card is pulled 
from the on-order card file and used to make the other two cards. 

From the receiving area, the document goes to the cata- 
loging area, where all bibliographic and other identifying 
information (including abstracts or descriptors) are typed 
out on a Flexowriter. The document is then routed to circu- 
lation, and the paper tape created by the Flexowriter is used 
to update the bibliographic and item inventory files. 

If the received document is a returned loan, its library 
activity card is pulled from the on-loan card file and dupli- 
cated, one card being thrown into the hopper and the other 
aoinz with the document to the circulation area. If the docu- 
Gent-is coming back from reproduction, its library activity 
cards are punched with information from the reproduction list 
in the DIARY. Again, one card goes to the hopper and the 
other accompanies the document to the circulation area if it 
has been cataloged or to the cataloging area if it has not. 

Circulation personnel coordinate all document distribution 
and storage activities. Documents coming from the receiving 
area are either shelved or sent to a waiting patron. Requests 
for documents are filled by retrieving documents from the 
shelf or by auxiliary methods such as .ordering, reordering, 
special recall, reproduction, and ordering from reserve. The 
determination of which of these methods to use is enhanced 
by use of the machine-produced item inventory list and the 
DIARY. Any auxiliary action that takes place is reflected 
on the DIARY as a further aid to circulation and in determining 
the status of incoming documents by the receiving activities. 

If requests coming from patrons do not ask for any 
specific documents, they are sent to the reference area. 
Reference librarians search through all bibliographic lists 
and standard references to obtain the call number of docu- 
ments needed to satisfy the requests and either give them 
back to circulation personnel to retrieve the documents or 
punch the call numbers on library activity cards and throw 
them in the hopper. The latter causes the computer to issue 
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INFORU4TION I 

I 
CURRENT PATRON- - - - 
lNFORMATlON 

I 

OlspQllT 

OTMER 
ACT ION v 

SECU RI T I  
FILE 

SEE FURTHER 

N 

( REFERENCE ) 
Figure 32 .  System Chart f o r  Service Requests. 

(During the course of the ALPHA Study, the term circulation 
card as applied to documents was found to be confusing, and 
it was subsequently changed to library activity card. Rather 
than re-do already lettered charts, references to circulation 
cards were left on some charts, and the revised term should 
be substituted.) 
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a complete formal  b ib l iog raphy ,  w i t h  o r  wi thout  a b s t r a c t s ,  
which is  then  s e n t  t o  t h e  p a t r o n .  
f e e l s  t h e  p a t r o n ' s  r e q u e s t  i s  s u i t a b l e  f o r  an  automated 
informat ion  r e t r i e v a l  s e a r c h ,  t h e  r e q u e s t  i s  t r a n s l a t e d  i n t o  
t h e  proper terms and format  f o r  t h e  automated I R  system, i s  
keypunched, and i s  thrown i n  t h e  hopper.  
b ib l iography w i l l  be produced. 

If a r e f e r e n c e  l i b r a r i a n  

Again, a f o r m a l  

A l l  documents going t o  a p a t r o n  a r e  a l s o  handled through 
t h e  c i r c u l a t i o n  a r e a .  
document i s  thrown i n t o  t h e  hopper ,  and i f  t h e  document i s  
going out on l o a n ,  a d u p l i c a t e  i s  f i l e d  i n  t h e  on-loan f i l e .  
The mail ing address  of t h e  p a t r o n  i s  determined by c o n s u l t i n g  
t h e  pa t ron  l i s t .  
an  updated i t em inven to ry  supplement wi th  a r e c o r d  o f  cop ie s  
s e n t  ou t .  

The l i b r a r y  a c t i v i t y  c a r d  of each 

The ca rds  going i n t o  t h e  hopper will g e n e r a t e  

3 .  .___ S e r v i c e  Requests 

Figure 32  i s  t h e  syst,em c h a r t  f o r  document s e r v i c e  r e -  
A s  shown on t h e  c h a r t ,  r e q u e s t s  f o r  s e r v i c e  a r r i v e  q u e s t s .  

e i t h e r  by m a i l ,  over  t e l ephone ,  o r  through p e r s o n a l  v i s i t .  
A l l  pa t rons  u t i l i z e  t h e  s t a n d a r d  l i b r a r y  r e q u e s t  card  
(F igure  11) i n  making r e q u e s t s .  This  f o r m  enab le s  t h e  li- 
b r a r i a n  t o  s o r t  and process  r e q u e s t s  on an  a v a i l a b i l i t y  or 
method of a c q u i s i t i o n  b a s i s ,  r a t h e r  t h a n  on a p a t r o n  b a s i s .  
I n  a d d i t i o n ,  it provides  a l l  necessa ry  in fo rma t ion  about t h e  
pa t ron  and h i s  r e q u e s t .  

If t h e  l i b r a r y  r e q u e s t  ca rds  a r r i v e  by m a i l ,  t h e y  a r e  
forwarded d i r e c t l y  t o  t h e  c i r c u l a t i o n  l i b r a r i a n .  I f  r e q u e s t s  
come by phone, t h e y  a r e  w r i t t e n  down on t h e  ca rd .  If p a t r c n s  
b r i n g  r e q u e s t s  i n  person ,  t h e y  f i l l  ou t  t h e i r  own c a r d s .  A l l  
r e q u e s t s  ca rds  i n i t i a l l y  go t o  c i r c u l a t i o n  pe r sonne l .  

I n  t h e  c i r c u l a t i o n  a r e a ,  t h e  p a t r o n  l i s t  i s  checked t o  
make c e r t a i n  t h a t  a l l  i n f o r m s t i o n  i s  c o r r e c t  and c u r r e n t  a d ,  
if necessary ,  t o  i n s u r e  t h a t  p a t r o n  s e c u r i t y  c l a s s i f i c a t i o n  
i s  a t  l e a s t  e q u i v a l e n t  t o  t h e  c l a s s i f i c a t i o n  of t h e  r eques t ed  
document. 
c o r r e c t  da t a  a r e  e n t e r e d  on t h e  p a t r o n  card  form (F igure  21, 
which i s  t h e n  used  t o  update  t h e  p a t r o n  f i l e .  

If p a t r o n  in fo rma t ion  i s  absen t  o r  i n c o r r e c t ,  

C i r c u l a t i o n  t h e n  s e p a r a t e s  l i b r a r y  r e q u e s t  ca rds  i n t o  
r e q u e s t s  f o r  s p e c i f i c  documents and r e q u e s t s  f o r  i n fo rma t ion  
or b i b l i o g r a p h i e s .  
l i b r a r i a n s .  

The l a t t e r  a r e  s e n t  t o  t h e  r e f e r e n c e  



4. Reference 

If t h e  r e f e r e n c e  l i b r a r i a n  b e l i e v e s  t h a t  t h e  r eques t  
on a l i b r a r y  r e q u e s t  card  i s  b e s t  answered by automated 
sea rch ing  t echn iques ,  t h e  r eques t  i s  formula ted  i n t o  terms 
and format  accep tab le  t o  t h e  computer. 

To accomplish t h i s ,  t h e  thesaurus  and word frequency 
l i s t  f o r  synonyms t h a t  would a i d  i n  e x t r a c t i n g  documents 
p e r t a i n i n g  t o  t h e  ques t ion  a r e  searched .  The q u e s t i o n ,  r e -  
duced t o  terms and d e s c r i p t o r s ,  j o i n e d  t o g e t h e r  by Boolean 
o p e r a t o r s ,  a r e  keypunched and processed by t h e  Miller sea rch  
technique  (F igu re  1 2 ) .  The computer s e a r c h  will produce a 
b ib l iog raphy ,  which will be s e n t ,  t o g e t h e r  with t h e  l i b r a r y  
r e q u e s t  c a r d ,  t o  t h e  pa t ron .  

If t h e  r e f e r e n c e  l i b r a r i a n  b e l i e v e s  t h a t  t h e  r e q u e s t  
i s  n o t  s u i t a b l e  f o r  a computer s e a r c h ,  b i b l i o g r a p h i c  p r i n t o u t s  
and s t a n d a r d  r e f e r e n c e s  w i l l  be used i n  a manual s ea rch .  
F igure  33 l i s t s  and b r i e f l y  descr ibed  t h e  seven s t a n d a r d  R S I C  
document r e f e r e n c e s  t h a t  a r e  manually searched .  

f a c t s ,  t h e  r e f e r e n c e  l i b r a r i a n  w r i t e s  them on t h e  back of 
t h e  l i b r a r y  r e q u e s t  card  or on an accompanying s l i p  and sends 
t h e  ca rd  and s l i p  t o  t h e  pa t ron .  If, however, e i t h e r  a 
b ib l iog raphy  o r  a c t u a l  document can be f u r n i s h e d ,  t h e  c a l l  
number o f  each r e l e v a n t  r e p o r t  i s  w r i t t e n  on t h e  back o f  t h e  
ca rd .  

If t h e  r e q u e s t  can be f i l l e d  by a s h o r t  s e t  of r e l a t e d  

If t h e  r e q u e s t  i s  f o r  a b ib l iog raphy ,  t h e  l i b r a r y  r e q u e s t  
card  i s  g iven  t o  an a s s i s t a n t  who keypunches one l i b r a r y  ac- 
t i v i t y  card  f o r  each document with t h e :  

1. C a l l  number of  t h e  document, 
2.  Number o f  copies  o f  t h e  b ib l iog raphy  needed, 
3 .  S o c i a l  s e c u r i t y  number of t h e  p a t r o n ,  
4. Date,  
5.  Reference l i b r a r i a n ' s  i n i t i a l s ,  
6.  Number of t h e  b ib l iography r e q u e s t ,  and t h e  
7. Transac t ion  code (F igure  24.1. 

The ca rds  a r e  processed by computer, a f u l l  b ib l iography i n  
proper  format i s  p r i n t e d ,  and it i s  g iven  t o  t h e  a s s i s t a n t  
f o r  checking a g a i n s t  t h e  c a l l  numbers on t h e  r e q u e s t .  The 
b ib l iog raphy  i s  s e n t  t o  t h e  pa t ron ,  u s ing  t h e  l i b r a r y  r e q u e s t  
card  a s  t h e  address  on t h e  envelope. 
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C H E M I C A L  PROPULSION M A I L I N G  LIST. Chemical P ropu l s ion  
In fo rma t ion  Agency P u b l i c a t i o n  16, June 1963. 

An o f f i c i a l  document t h a t  e s t n b l i s h c s  :he a u t h o r i t y  
and mechanisms f o r  d i r e c t  exchanpc of chemical  pro-  
p u l s i o n  t e c h n i c a l  I r Z o r n a t i o n  u p  t o  :>rid t n c l u d i n g  
C o n f i d e n t i a l ,  among Govermnent t 'aci l i t ie . ;  and con- 
t r a c t o r s  l i s t e d .  

DIRECTORY OF ?<:IS S I Lr, I N  DUS T i i Y  R 

D i r e c t o r y  of c o n t r a c t c r s  i n  :he H u n t s v i l l s ?  Alabama, 
a r e a .  

CONSOLIDATED Ll ST I Nrr OF LE 2lJR I TY C OG N I  2 AN CE AS 3 I GNYJDJT S 
FOR DEPARTIVIENT OF DEF'RJSF, CONYRACTOBS ' FACILITIES. DOD 
Conso l ida t ed  l i s t i n g ,  S e c u r i t y  C l e a r a n c e s , l i  March 63. 

Alphabe t i ca l  l i s t  of f a c i l i t i e s  f o r  which s e c u r i t y  
cognizance h a s  been a s s i g n e d  t o  an a c t i v i t y  o f  one 
of t h e  t h r e e  m i l i t a r y  depa r tmen t s .  

G U I D E D  MISSILE TECHNICAL INFORMATION DISTRIBUTIOh! LIST. 
DOD Report  MESL 200/23. 

The Department o f  Defense s p o n s o r s  a pr imary d i s t r i -  
b u t i o n  system f o r  t h e  d i s s e m i n a t i o n  of  t e c h n i c a l  
g u i d e d - m i s s i l e  r e p o r t s .  T h i s  p u b l i c a t i o n  f u r n i s h e s  
a l i s t  of a d d r e s s e s  of government a g e n c i e s  and 
Department of Defense c o n t r a c t o r s  c u r r e n t l y  p a r t i -  
c i p a t i n g  i n  t h i s  d i s t r i b u t i o n  system. 

ANERICAN UNIVERSITIES AND COLLEGES. I r w i n ,  ::.ary, ed .  , 
American Counci l  on Educat,ion, Washington, P. C:. , 196O. 

L i s t  o f  a c c r e d i t e d  i n s t i t u t i o n s  by s t a t e ,  t h e i r  
r e q u i r e m e n t s ,  l o c a t i o n s ,  e t c .  

THOMAS ' REGISTER CF A ? J E R I C A ? J  MANUFACTURES. Thomas Pub- 
l i s h i n g  Go., New York. 

L i s t  of  American manufac tu re r s  p u b l i s h e d  y e a r l y .  

UNITED STATES GOVERNMENT O R G A N I Z A T I O N  MANUAL,.  Cjffice of 
t h e  F e d e r a l  R e g i s t e r ,  N a t i o n a l  Archives  and Records,  
General  S e r v i c e s  A d m i n i s t r a t i o n .  

O f f i c i a l  o r g a n i z a t i o n  handbook o f  t h e  f e d e r a l  government.  
It c o n t a i n s  d e s c r i p t i v e  s e c t i o n s  of t h e  a g e n c i e s  i n  t h e  
l e g i s l a t i v e ,  j u d i c i a l ,  and e x e c u t i v e  b ranches .  Supple-  
men ta l  i n f o r m a t i o n  f o l l o w i n g  t h e s e  s e c t i o n s  incl?ldes  b r i e f  
d e s c r l p t i o n s  o f  q u a s i - o f f i c i a l  a g e n c i e s  and s e l e c t e d  
i n t e r n a t i o n a l  o r g a n i z a t i o n s ,  c h a r t s  o f  t h e  more complex 
a g e n c i e s ,  and appendixes  r e l a t i n g  t o  a b o l i s h e d  or t r a n s -  
f e r r e d  a g e n c i e s ,  government p u b l i c a t i o n s ,  and c e r t a i n  
a n c i l l a r y  m a t e r i a l .  

F igure 33. R S I C  S tzndard  Document References .  
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If t h e  r e f e r e n c e  l i b r a r i a n  dec ides  t o  s e n t  t h e  pa t ron  
those.documents  be l i eved  t o  be important  t o  him, t h e  l i b r a r y  
r e q u e s t  card  (wi th  t h e  c a l l  numbers o f  t h e  documents on t h e  
back)  w i l l  be s e n t  back t o  t h e  c i r c u l a t i o n  a r e a  where t h e y  
will be handled a s  a r e g u l a r  r eques t  f o r  s p e c i f i c  documents. 

, 
For each of t h o s e  documents no t  l i s t e d  i n  t h e  l i b r a r y  

indexes ,  however, a new l i b r a r y  r e q u e s t  card  i s  completed 
and g iven  t o  t h e  o r d e r i n g  t y p i s t .  
l i s t s  may have t o  be p u l l e d  and examined t o  make s u r e  they  
a r e  r e l e v a n t .  If s o ,  t h e  r e f e r e n c e  l i b r a r i a n  a l s o  g i v e s  
t h o s e  documents t o  c i r c u l a t i o n  pe r sonne l  with t h e  o r i g i n a l  
l i b r a r y  r e q u e s t  card .  

Under t h i s  procedure ,  the  r e f e r e n c e  l i b r a r i a n  uses  only  
a minimum amount of  t ime i n  c l e r i c a l  f u n c t i o n s ,  such a s  p u l l i n g  
and f i l i n g ,  most  o f  which w i l l  be accomplished by t h e  c i r cu -  
l a t i o n  s t a f f .  

Documents on t h e  l i b r a r y  

5 .  Main C i r c u l a t i o n  

The c i r c u l a t i o n  l i b r a r i a n  r e c e i v e s  l i b r a r y  r e q u e s t  cards  
These d i r e c t l y  f r o m  pa t rons  and v i a  t h e  r e f e r e n c e  l i b r a r i a n .  

may a r r i v e  wi th  document c a l l  numbers w r i t t e n  on t h e  backs 
and sometimes with accompanying documents p u l l e d  by t h e  r e f -  
e rence  l i b r a r i a n  f o r  examination. 

F igure  34 i s  t h e  systems c h a r t  of  a c t i v i t i e s  w i t h i n  t h e  
main c i r c u l a t i o n  a r e a .  

For each r e q u e s t ,  t h e  c i r c u l a t i o n  l i b r a r i a n  f i r s t  checks 
t h e  i t e m  invne to ry  l i s t  and i t s  cumulative supplement t o  
determine i f  t h e r e  a r e  enough a v a i l a b l e  copies  of  t h e  docu- 
ment t o  fill t h e  r e q u e s t .  A s  t h i s  i m p l i e s ,  a t  l e a s t  one copy 
of  each document i n  t h e  a c t i v e  c o l l e c t i o n  must always remain 
r e s e r v e d  on t h e  s h e l f  for i n - l i b r a r y  use .  

When t h e  i t em inven to ry  l i s t  i s  checked and it i s  found 
t h a t  t h e r e  a r e  i n s u f f i c i e n t  a v a i l a b l e  copies  f o r  t h e  p a t r o n ,  
it must be decided whether t o :  

1. Reproduce t h e  l i b r a r y  copy, 
2 .  Reorder more copies  of  t h e  document, 
3 .  R e c a l l  overdue copies or cop ies  not  overdue 

but  t h a t  may be r e c a l l e d ,  or 
L. R e c a l l  a document f r o m  r e s e r v e .  
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Although t h i s  d e c i s i o n  i s  s u b j e c t i v e ,  t h e  i tem inven to ry  l i s t  
w i l l  a i d .  The number of pages of t h e  document, a s  w e l l  a s  
t h e  p r e s e n t  l o c a t i o n  of each copy, y i e l d  good c l u e s  a s  t o  t h e  
b e s t  method of  ob ta in ing  copies .  

It i s  be l i eved  t h a t  an i n - l i b r a r y  r ep roduc t ion  machine 
o p e r a t o r  would s i g n i f i c a n t l y  reduce t h e  a d m i n i s t r a t i v e  burden 
posed b y . u s e  o f  o t h e r  reproduct ion  f a c i l i t i e s ,  and t h e r e f o r e  
t h i s  i s  recommended a s  a method of  f a c i l i t a t i n g  t h e  reproduc- 
t i o n  of documents. 

6.  Sending Out  Documents 

The system c h a r t  t h a t  r e f l e c t s  a c t i v i t i e s  concerned w i t h  

If copies  a r e  a v a i l a b l e ,  t h e  document i s  p u l l e d  f r o m  t h e  

Pa t ron  need-to-know i s  v e r i f i e d  by comparing 

send2ng out  documents i s  shown on Figure  35. 

s h e l f  (or r e s e r v e ,  r ep roduc t ion ,  e t c . ) ,  and i f  c l a s s i f i e d ,  
it i s  examined. 
d a t a  on t h e  pa t ron  l i s t  wi th  t h e  m a t e r i a l  covered i n  t h e  
document. If h i s  need-to-know i s  i n s u f f i c i e n t ,  he i s  n o t i f i e d ,  
and a l l  a c t i o n  on t h e  r e q u e s t  i s  suspended ( t h e  docummt put  
back on t h e  s h e l f  and t h e  l i b r a r y  c a r d ,  or a copy o f  i t ,  r e -  
t a i n e d  i n  a s p e c i a l  suspense f i l e )  u n t i l  f u r t h e r  i n fo rma t ion  
on t h e  pa t ron  i s  ob ta ined .  

If t h e  p a t r o n ' s  need-to-know i s  adequate ,  or i f  t h e  
document i s  not  c l a s s i f i e d ,  t he  c i r c u l a t i o n  l i b r a r i a n  must 
determine whether t o  l o a n  t h e  document or g i v e  it t o  t h e  
p a t r o n .  This  aga in  i s  a s u b j e c t i v e  d e c i s i o n  and must be 
decided by s t and ing  p o l i c y .  

It has been decided a s  a ma t t e r  o f  RSIC p o l i c y  t h a t  a 
l oan  should be f o r  a s p e c i f i e d  pe r iod  o f  t ime.  A l l  documents 
m u s t  e i t h e r  be r e t u r n e d  wi th in  t h i s  p e r i o d ,  or a t  t h e  end 
of t h e  p e r i o d ,  t h e  pe r iod  o f  time must be renewed. This w i l l  
n o t  on ly  a i d  i n  document c o n t r o l  ( i n c l u s i v e  o f  s e c u r i t y  c o n t r o l ) ,  
bu t  w i l l  provide a more ex tens ive  c o l l e c t i o n  o f  documents on 
hand t o  s e r v e  p a t r o n s .  This  will a l s o  enable  document r e c o r d s  
and f i l e s  t o  be minimized and the reby  enhance t h e  automation 
p i c t u r e .  

Once it has  been determined whether t o  loan  or g i v e  away 
a document, t h e  l i b r a r y  a c t i v i t y  card  i s  removed from t h e  
document and t h e  fo l lowing  informat ion  i s  ke punched (or 
checked if it had been keypunched p r e v i o u s l y  5 : 

1. S o c i a l  s e c u r i t y  number of p a t r o n ,  
2 .  I n i t i a l s  o f  t h e  c i r c u l a t i o n  l i b r a r i a n  

r e s p o n s i b l e  f o r  i s s u i n g  t h e  document, and t h e  
3. T ransac t ion  code (F igure  2 4 ) .  
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If t h e  document i s  going out  on r e t e n t i o n ,  it i s  g iven  
t o  a c l e r k ,  who a t t a c h e s  a s e c u r i t y  cover s h e e t  and wraps 
t h e  document according t o  s e c u r i t y  r e g u l a t i o n s .  Wrapping 
i s  no t  necessa ry  i f  t h e  pa t ron  i s  p r e s e n t ,  and wrapping and 
t h e  cover s h e e t  a r e  both unnecessary,  of cour se ,  i f  t h e  
document i s  u n c l a s s i f i e d .  The o r i g i n a l  l i b r a r y  r e q u e s t  ca rd  
js a t t a c h e d  t o  t h e  envelope t o  s e r v e  a s  t h e  ma i l ing  a d d r e s s .  
If t h e  l i b r a r y  r e q u e s t  card  i s  n o t  a v a i l a b l e ,  t h e  c l e r k  r e f e r s  
t o  t h e  p a t r o n  l i s t  (by s o c i a l  s e c u r i t y  number) and addres ses  
t h e  document from t h i s .  The document i s  s e n t  o u t ,  and t h e  
l i b r a r y  a c t i v i t y  card  i s  thrown i n t o  t h e  hopper.  The next  
day,  t h e  i t em inven to ry  f i l e  cumulative supplement r e f l e c t s  
t h e  new borrower 's  s o c i a l  s e c u r i t y  number, t h e  n o t a t i o n  
" r e t e n t i o n " ,  t h e  d a t e  t h e  document went o u t ,  and t h e  i n i t i a l s  
of t h e  c i r c u l a t i o n  l i b r a r i a n  r e s p o n s i b l e  f o r  i s s u i n g  t h e  
document. 

I f  t h e  document i s  going o u t  f o r  r e t e n t i o n ,  t h e  l i b r a r y  
a c t i v i t y  card  i s  thrown i n  t h e  hopper a t  t h e  t i m e  it  i s  g iven  
away. This updates  t h e  i t e m  inven to ry  f i l e  on ly .  

A t  t h e  end o f  each month, all i n fo rma t ion  on r e t e n t i o n  
items w i l l  be t r a n s f e r r e d  t o  t h e  h i s t o r y  f i l e .  
item i n v e n t o r y  p r i n t o u t ,  t h e  n o t a t i o n  " r e t e n t i o n "  w i l l  appezr  
2d jacent  t o  t h e  copy number of t h e  r e t a i n e d  i t em.  

On t h e  new 

If  t h e  document r eques t ed  i s  going  o u t  on l o a n ,  t h e  
1 F i s r : ~ r y  a c t i v i t y  ca rd  i s  reproduced tw ice .  The o r i g i n a l  
i;ii>d i s  s e n t  t o  t h e  p:itron f o r  h i s  s i g n a t u r e  and r e t u r n ,  
t h c  i'jrst copy i s  in,;erted i n  t h e  on-loan file 2s a temporary 
r e ( - c i p t  u n t i l  the s igned  card  i s  r e t u r n e d ,  and t h e  second 
coyy 1; thrown i n t o  t h e  hopper t o  n o t i f y  t h e  computer o f  
t h e  a c t i o n .  Wnen t h e  s igned  card i s  r e t u r n e d ,  i t  r e p l a c e s  
t h e  second card .  It  w i l l  also a c t  a s  a p a t r o n  r e c e i p t  when 
t h e  document i s  f i n a l l y  r e tu rned .  A d u p l i c a t e  i s  thrown 
i n t o  t h e  hopper t o  n o t i f y  t h e  computer o f  a completed l o a n  
a c t i o n .  The next  day ,  t h e  i tem i n v e n t o r y  supplement i s  
updated acco rd ing ly  . 

When a loaned document becomes due ,  overdue s l i p s  a r e  
p r i n t e d  by t h e  computer and sen t  t o  t h e  p a t r o n  i n  two-week 
i n t e r v a l s  u n t i l  t h e  document i s  r e t u r n e d ,  t h e  l o a n  p e r i o d  i s  
ex tended ,  o r  t h e  document i s  converted t o  r e t e n t i o n  s t a t u s .  

Ifhen t h e  document i s  r e t u r n e d ,  t h e  s i g n e d  card  i n  t h e  
C L - ~  o;'n f i l e  i s  p u l l e d ,  p a r t i a l l y  reproduced ( c a l l  number 
d r ~ d  . ~ ~ > p y  number),  arid reproduced f u l l y .  The s igned  card  i s  
r e t u r n e d  t o  t h e  pa t ron .  The f u l l y  reproduced c a r d ,  o r  the, 
o r i g i n , i i ,  i s  thrown i n  t h e  hopper t o  update  t h e  i t e m  inveil- 
t o r > -  I i l e ,  and t h e  p a r t i a l l y  reproduced c a r d  goes i n t o  t h e  
dGi',i-i?nc t o  s e r v e  a s  t h e  l i b r a r y  a c t i v i t y  c a r d  when t h e  doc2- 
~ e - t  ;.: > g a i n  needed. 
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7.  Reproduction 

If copies  of a document a r e  not  a v a i l a b l e  upon r e q u e s t ,  
and if it is  decided t o  reproduce t h e  document from an  a v a i l -  
a b l e  copy, t h e  a v a i l a b l e  copy i s  p u l l e d  by t h e  c i r c u l a t i o n  
l i b r a r i a n .  I t s  l i b r a r y  a c t i v i t y  ca rd  i s  punched wi th  t h e  
fo l lowing:  

1. Number of a d d i t i o n a l  copies  needed, 
2 .  S o c i a l  s e c u r i t y  number of t h e  p a t r o n ,  
3 .  C i r c u l a t i o n  l i b r a r i a n ’ s  i n i t i a l s ,  and 
4.  Proper t r a n s a c t i o n  code (F igu re  24 ) .  

The system c h a r t  showing a c t i o n s  involved  f o r  r ep roduc t ion  
i s  Figure  36. 

The document, w i t h  i t s  c a r d ,  i s  t h e n  g iven  t o  t h e  l i b r a r i a n  
i n  charge of r ep roduc t ion  a c t i v i t i e s  who must dec ide  whether 
t o  reproduce it i n  t h e  l i b r a r y  or send it o u t .  

If t h e  l i b r a r i a n  dec ides  t o  reproduce t h e  document i n  
t h e  l i b r a r y ,  she  simply reproduces  t h e  l i b r a r y  a c t i v i t y  c a r d ,  
throws one copy i n  t h e  hopper t o  inform t h e  computer o f  t h e  
document s t a t u s ,  and g i v e s  t h e  document wi th  t h e  o t h e r  c a r d  
t o  t h e  r ep roduc t ion  o p e r a t o r  ( a  p o s i t i o n  recommended, but  n o t  
p r e s e n t l y  e x i s t i n g ) .  When t h e  document i s  reproduced,  he 
r e t u r n s  i t ,  t h e  c o p i e s ,  and t h e  l i b r a r y  a c t i v i t y  card  t o  t h e  
l i b r a r i a n  who reques t ed  t h e  work. Each copy i s  a s s igned  a 
copy number and i s  stamped wi th  t h e  l i b r a r y  stamp. The c a l l  
number p a r t  of t h e  l i b r a r y  a c t i v i t y  c a r d  i s  reproduced t w i c e  
f o r  each new copy. One s e t ,  r e f l e c t i n g  a l l  c o p i e s ,  i s  thrown 
i n  t h e  hopper,  and t h e  o t h e r  i s  put  i n  t h e  documents. A new 
l i b r a r y  a c t i v i t y  card  i s  put  i n  t h e  o r i g i n a l  document, which 
i s  ready f o r  r e s h e l v i n g .  

The c i r c u l a t i o n  l i b r a r i a n  t r a n s f e r s  t h e  s o c i a l  s e c u r i t y  
number on t h e  o r i g i n a l  l i b r a r y  a c t i v i t y  ca rd  t o  t h o s e  l i b r a r y  
a c t i v i t y  ca rds  f o r  t h e  cop ie s  going o u t ,  adding a l s o  t h e  
t r a n s a c t i o n ’ c o d e  t o  t e l l  whether t h e  cop ie s  a r e  f o r  l oan  or 
r e t e n t i o n .  The o r i g i n a l  ca rd  i s  thrown i n  t h e  hopper ,  and 
t h e  balance of t h e  p rocess  i s  as d i s c u s s e d  under Sending Out  
Documents. 

If it i s  decided t o  send t h e  o r i g i n a l  document o u t s i d e  
t h e  l i b r a r y  f o r  r e p r o d u c t i o n ,  t h e  l i b r a r i a n  w r i t e s  ou t  a 
reproduct ion  o r d e r ,  sends t h e  document and r ep roduc t ion  o r d e r  
t o  t h e  Army rep roduc t ion  u n i t ,  and sends t h e  l i b r a r y  a c t i v i t y  
c a r d  t o  t h e  hopper.  The document i n  r ep roduc t ion  i s  r e f l e c t e d  



i n  t h e  i t e m  inven to ry  supplement f o r  t h e  next  day. When 
r e p r o d u c t i o n  i s  completed and copies a r e  r e t u r n e d  t o  t h e  
m a i l  c l e r k ,  t h e y  a r e  processed  a s  i f  t h e y  were reproduced iri 
t h e  l i b r a r y .  

8 .  Orderinp (Re-ordering)  

If t h e  c i r c u l a t i o n  l i b r a r i a n  dec ides  t o  r e o r d e r  a docu- 
ment t o  o b t a i n  necessa ry  copies  (F igu re  37), a card  i s  punched 
w i t h  t h e  fo l lowing :  

1. C a l l  number o f  t h e  document , 
2 .  C i r c u l a t i o n  l i b r a r i a n ’ s  i n i t i a l s  , 
3 .  Number of copies  needed, 
4 .  S o c i a l  s e c u r i t y  liumber of t h e  p a t r o n  r e q u e s t i n g  

5 .  T r a s a c t i o r i  code (Figure zk. ) . t h e  document. m d  

This  card  i s  g iven  t o  t h e  order ing  t y p i s t  who looks up 
t h e  i s s u i n g  agency, r e p o r t ,  access ion  number, e t c . ,  i n  t h e  
b i b l i c g r a p h i c  source  ck tFlog  ( b y  c a l l  nurriber) , sypes t h e  
o rde r  or, a F l exowr i t e r ,  and a f t e r  checking i t  v ; i t h  t h e  o rde r ing  
l i b r a r i a n ,  sends it o u t .  The paper t a p e  creztec! by t h e  Flexo- 
w r i t e r  and t h e  c i r c u l 2 t i o n  card  a r e  t h e n  thrown i n  t h e  hopper. 
The fo l lowing  day,  t h e  on-order l i s t  on t h e  D I A R Y  is updated ,  
and a l i ’ c rx ry  a c t i v i t y  card  i s  punched t o  be g iven  t o  t h e  
ma i l  c l e r k  f o r  f i l i n g  i n  t h e  on-order ca rd  f i l e .  

When t h e  o r d e r  i z  r e c e i v e d ,  +,he carxi i s  p u l l e d  f r o m  t h e  
on-order- card  f i l e ,  reFroduced,  2nd thrown i r :  t h e  hopper.  
The reproduced card  i s  pu t  i n  t h e  document, and t h e  document 
i s  handled  a s  i f  i t  were rece ived  f rom o u t s i d e  r ep roduc t ion .  

Ordering new docunents i s  s i m i l a r  t o  t h e  r e o r d e r i n g  
p rocedure ,  except t h a t  t h e  o rde r ing  t y p i s t  r e c e i v e s  l i b r a r y  
rEques t  forms i n s t e a d  of 1ibr.zr.y a c t i v i t y  c s r d s  a Before new 
docun;ei;t,s are orde red ,  t h e  o rde r ing  t y p i s t  checks t h e  on- 
c r d e r  I.is’ii !.n t h e  DIARY t c ;  m2ke s u r e  t h a t  t h e  r eques t ed  docu- 

ilike a r e o r d e r ,  u t i l i z i n g ,  bo th  the i n fo rma t ion  O I i  t h e  Library  
request .  fer!? a.nd t h e  s t anda rd  r e f e r e n c e s  i n  c?eterniiniRs t h e  
i s s u i n g  zgency, e t c .  

.. ,.I~xit ,, I. i s  nct, a l r e a d y  on o r d e r .  If n o t ,  t h e  o rde r  i s  processed 

If t h e  o rde r ing  t y p i s t  r e c e i v e s  a l i h r x - y  r e q u e s t  f o r v  
f o r  i t e r  :ilready on o r d e r ,  t he  form i s  r e t u r n e d  t o  t h e  
r e q u e s t i n g  l i b r a r i a n  wi th  a no te  about  t h e  prev ious  o r d e r ,  
includir ig  i t s  d a t e .  The l i b r a r i a n  who want-ed the document 
p u l l s  %he l i b r a r y  a c t i v i t y  card  from t h e  on-order card  f i l e  
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at the incoming mail clerk's desk and determines whether to 
reorder the document or wait until the initial order arrives. 

If reorder is decided upon, the library activity card 
is reproduced with the following additions: 

1. Librarian's initials, 
2. Patron's social security number, 
3. Transaction code (Figure 24) ,  and 
4. Number of additional copies needed. 

The original card is replaced in the on-order card file, and 
the duplicate is returned to the ordering typist to handle 
as a standard reorder. 

If the librarian decides to wait until the previous 
order is received, the card is duplicated, with the same 
additional information, except that the transaction code 
will be a hold instead of a reorder. The original card is 
refiled in the on-order card file, and the reproduced card 
is thrown in the hopper. This will cause the DIARY to include 
the request for the document under its call number in the 
on-order list. 

When the document arrives, it will be sent to reproduc- 
tion, creating enough additional copies to fulfill all requests. 

9. Reserve 

If, after examining the item inventory file, the circu- 
lation librarian decides to recall (Figure 3 8 )  a copy.of a 
document from igloo storage, the R-number of that copy is 
used to pull the library activity card from the reserve carh 
file, which is maintained in R-nwnber.sequence. The card is 
reproduced, one copy going in the hopper and the other in 
the messenger's out-file. Periodically, the messenger will 
go to the igloo and pull documents by their R-numbers. On 
returning, he gives the documents and cards to the librarian 
whose initials are on the cards. Regular circulation proce- 
dures follow. 

If a document is being sent to reserve, its R-number 
is assigned, written on the document, and punched on its 
library activity card. The card is then reproduced with the 
proper transaction code added. The original is filed in the 
reserve card file and the copy (with the transaction code) 
is thrown in the hopper, updating the item inventory file. 
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10. Special Recall 

If the only way to obtain a document is through special 
recall, the overdue list in the DIARY is examined to see from 
which patron it would be best to recall the document. 
special letter is sent or a phone call is made asking for the 
document, and a card is punched with the f o l l o w i n g :  

1. Call number and copy number, 
2. Initials of librarian requesting documenb, 
3. Transaction code, and 
4. Social security number of the patron requesting 

A 

the document. 

The card is reproduced, one copy being thrown in the hopper, 
and the other filed in the on-loan file in back of the regular 
card for the document. The next day, the call number of the 
document is entered on the special recall list in the DIARY. 

When the document is returned, the added library activity 
card with the new borrower's social security number is used 
to loan the document to the new patron (see Sending Out Docu- 
ments 1 .  

This procedure is only for special recall. Normally, 
every two weeks after a document becomes due, an overdue 
notice is automatically produced by the computer and sent tc? 
t,he patron, as previously described. 

11. Cataloging 

Immediately after receipt of a new title, the catalogers 
verify the security classification (if any), call number, and 
copy number transcribed by the receiving librarian. This is 
done by comparing data on the library activity card with the 
report number, publication date, and security classification 
of the document. 

In addition, a duplicate but automated check was begun 
when the receiving clerk completed the library activity card 
for the document and placed a duplicate in the hopper. 

If the copy and call numbers of the document were erro- 
neously transcribed to the library activity c?rd, the initial 
dupliccdte check is all that is affected. The error is corrected 
by catzloging personnel, and the automated transactions are 
sent to the computer. However, if a cataloger considers a 
docurnent to be a possible duplicate, reference to the master 
source catvalog and its supplemeats is made for quick duplicate 
checking. 
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I n  t h e  f irst  phase of d e s c r i p t i v e  c a t a l o g i n g ,  t h e  ca t a -  
l o g e r  f i r s t  checks t h e  document t o  s e e  i f  c a t a l o g  ca rds  have 
been provided.  If n o t ,  a ca t a log  worksheet i s  completed and 
marked wi th  r e f e r e n c e s  t o  a l l  necessary  in fo rma t ion ,  a s  shown 
i n  F igu re  28. 
and supplementary in fo rma t ion  i s  added t o  t h e  ca rds  themselves  
u n t i l  t h e y  conform t o  t h e  r e q u i r e d  in fo rma t ion  and s e c u r i t y  
s t a n d a r d s  o f  RSIC. 

If ca rds  have been provided ,  t h e y  a r e  c l a s s i f i e d  

The t ex t  of  t h e  document i s  nex t  checked for an  a b s t r a c t  
or f o r  a b s t r a c t  m a t e r i a l .  
i s  i n s u f f i c i e n t  f o r  RSIC and pa t ron  r equ i r emen t s ,  t h e  l i b r a r y  
a c t i v i t y  card  i s  reproduced,  one copy being pu t  i n  t h e  hopper 
and t h e  o t h e r  back i n  t h e  document. The document i s  t h e n  
screened  by a d e s c r i p t i v e  c a t a l o g e r  f o r  d e s c r i p t i v e  terms 
and m a t e r i a l .  The a b s t r z c t  ana d e s c r i p t i v e  terms a r e  marked 
on t h e  provided c a t a l o g  card  o r  w r i t t e n  down on t h e  c a t a l o g  
worksheet ,  and t h e  worksheet and/or c a t a l o g  and l i b r a r y  a c t i v i t y  
ca rds  a r e  stamped wi th  t h e  proper  s e c u r i t y  l e v e l .  If t h e  t i t l e ,  
d e s c r i p t i v e  t e rms ,  o r  a b s t r a c t  need s e c u r i t y  g rad ing ,  t h e  
l i b r a r y  a c t i v i t y  card  i s  a g a i n  reproduced. One copy i s  thrown 
i n  t h e  hopper ,  and t h e  o t h e r  i s  pu t  back i n  t h e  document. 
The document, c a t a l o g  worksheet,  and l i b r a r y  a c t i v i t y  ca rds  
a r e  p u t  i n  a grad ing  f i l e  t o  await  s e c u r i t y  g rad ing .  

If an a b s t r a c t  i s  n o t  p r e s e n t  or 

U n c l a s s i f i e d  or a l r e a d y  graded documents go t o  t h e  
Catalog Process  Group, where t h e  c a t a l o g  worksheet ,  c a t a l o g  
c a r d s ,  wid a b s t r a c t s  i n  t h e  a c t u a l  documents a r e  typed wi th  
a F lexowr i t e r  on a blank ca t a log  worksheet.  
punched s imul taneous ly  a s  t h e  f o r m  i s  completed,  i s  converted 
t o  ca rds  or t a p e s  which go i n t o  t h e  computer d a i l y  t o  add 
t h e  document r e c o r d s  t o  t h e  b ib l iography f i l e .  

The paper t a p e ,  

1 2 .  I n t e r n a l  Receiving 

A c h a r t  of t h e  i n t e r n a l  r ece iv ing  p o r t i o n  of t h e  docu- 
ment system i s  shown a s  F igure  39. 

by RSIC m w j t  go through t h e  r e c e i v i n g  a r e a .  These documents 
a r e  r e c e i v e d  from t h e  fo l lowing  channels :  

It has  been s t a t e d  p rev ious ly  t h a t  a l l  documents r e c e i v e d  

1. Returned l o a n s  f r o m  pa t rons .  
2 .  Completed work f r o m  t h e  Army r e p r o d u c t i o n  u n i t .  
3.  F i l l e d  o r d e r s  or r e o r d e r s .  
4 .  F i l l e d  o r d e r s  or r e o r d e r s  on an  i n t e r l i b r a r y  

5.  Regular d i s t r i b u t i o n  (new documents r e c e i v e d  
loan  b a s i s .  

from v a r i o u s  agencies  without  being o r d e r e d ) .  
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The ma i l  c l e r k  immediately s e p a r a t e s  o r d e r s ,  r e o r d e r s ,  
and documents s e n t  from d i s t r i b u t i o n  l i s t s  from o t h e r  docu- 
ments r ece ived  because none of t h e s e  a r e  t o  be stamped wi th  
t h e  RSIC p r o p e r t y  stamp. These documents, which a r e  never 
e n t e r e d  i n t o  t h e  RSIC i n t e r n a l  document'system, a r e  d i scussed  
under Receiving New Documents. 

Those r ece ived  documents t h a t  a l r e a d y  have t h e  RSIC 
p r o p e r t y  stamp e i t h e r  come f r o m  r ep roduc t ion  o r  a r e  r e t u r n e d  
l o a n s .  

When a loaned document i s  r e t u r n e d ,  i t s  l i b r a r y  a c t i v i t y  
card  i s  p u l l e d  f r o m  t h e  on-loan card  f i l e ,  u t i l i z i n g  t h e  c a l l  
number and copy number on t h e  document. If t h e r e  i s  only 
one ca rd  f o r  t h a t  copy i n  t h e  on-loan card  f i l e ,  t h e  document 
i s  no t  wanted by another  pa t ron .  The c a l l  number and copy 
number p o r t i o n  of t h e  card i s  reproduced,  c r e a t i n g  a new 
l i b r a r y  a c t i v i t y  card  f o r  t h e  document. If t h e r e  i s  a second 
card  f o r  t h e  copy i n  t h e  on-order f i l e ,  t h a t  second c a r d ,  
w i th  t h e  s o c i a l  s e c u r i t y  number o f  t h e  wa i t ing  p a t r o n ,  i s  
put  i n  t h e  document t o  a c t  a s  i t s  new l i b r a r y  a c t i v i t y  ca rd .  

If t h e  document i s  c l a s s i f i e d ,  t h e  o r i g i n a l  card  i s  aga in  
reproduced.  The o r i g i n a l  card goes back t o  t h e  p a t r o n  a s  h i s  
r e c e i p t ,  and t h e  reproduced card i s  thrown i n t o  t h e  hopper 
t o  d e l e t e  t h e  loan  from t h e  i tem inven to ry  f i l e  and t h e  DIARY 
( i f  it was overdue) .  If t h e  document i s  no t  c l a s s i f i e d ,  t h e  
o r i g i n a l  card  i s  thrown i n  the  hopper.  

If t h e  document i s  not wanted, i t  i s  ready  for r e s h e l v i n g ;  
i f  it i s  wanted f o r  ca ta loging  (for supplementary changes,  
e r r a t a ,  e t c . ) ,  i t  i s  forwarded t o  t h e  c a t a l o g e r s .  

13. Receiving New Documents 

A f l o w  c h a r t  f o r  t h e  r e c e i p t  of  new documents i s  shown 
a s  F igure  4.0. 

New documents may a r r i v e  a s  a r e s u l t  of an o r d e r  o r  
au tomat ic  d i s t r i b u t i o n  t o  R S I C  from v a r i o u s  government and 
co rpora t e  agenc ie s .  

On r e c e i p t  o f  an ordered document, t h e  l i b r a r y  a c t i v i t y  
ca rd  i s  p u l l e d  from t h e  on-order ca rd  f i l e ,  and t h e  c a l l  
number i s  checked f o r  accuracy. If t h e  l i b r a r y  a c t i v i t y  
ca rd  con ta ins  an i n c o r r e c t  c a l l  number, a c o r r e c t i o n  card  



c, 
k 
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i s  punched wi th  t h e  fo l lowing  in fo rma t ion :  

1. Correc t  c a l l  number 
2 .  Proper  t r a n s a c t i o n  code 
3.  I n c o r r e c t  c a l l  number ( i n  s o c i a l  s e c u r i t y  

number f i e l d )  

The c o r r e c t i o n  card  and t h e  l i b r a r y  a c t i v i t y  card  a r e  
t h e n  both  thrown i n  t h e  hopper and a new l i b r a r y  a c t i v i t y  
card  i s  keypunched wi th  t h e  c o r r e c t  c a l l  number of  t h e  docu- 
ment. If t h e  document has  been r e c e i v e d  on i n t e r l i b r a r y  
l o a n ,  t h i s  i n fo rma t ion ,  a s  a t r a n s a c t i o n  code and t h e  d a t e ,  
i s  a l s o  punched on t h e  ca rd .  

The document i s  a s s igned  a copy number, and both  t h e  
c a l l  number and copy number a r e  w r i t t e n  on t h e  document. 
It i s  stamped wi th  t h e  RSIC p rope r ty  stamp. The l i b r a r y  
a c t i v i t y  ca rd  i s  reproduced,  one going i n t o  t h e  hopper ,  t h e  
o t h e r  w i th  t h e  document. 

If t h e  document i s  an i n t e r l i b r a r y  l o a n ,  it should be 
reproduced s o  t h a t  t h e  o r i g i n a l  can be r e t u r n e d  a s  soon a s  
p o s s i b l e .  Thus, i f  an  inadequate  number of copies  a r r i v e ,  
t h e  document i s  s e n t  f o r  reproduct ion .  If t h e  document i s  
a r e o r d e r  and has  a l r e a d y  been ca t a loged ,  it goes t o  t h e  
c i r c u l a t i o n  a r e a .  If it i s  a new document no t  y e t  ca t a loged  
it  goes t o  t h e  c a t a l o g i n g  a r e a  f o r  d u p l i c a t e  checking,  ab- 
s t r a c t i n g ,  e t c .  

Documents a r r i v i n g  from automatic  d i s t r i b u t i o n  a r e  
handled i n  t h e  same way, except t h a t  a l i b r a r y  a c t i v i t y  
card  must be punched and t h a t  t h e  documents a r e  s e n t  t o  t h e  
c a t a l o g i n g  & r e a .  
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V I .  IMPLEMENTATION PLAN 

A .  GENERAL CONSIDERATIONS 

ALPHA I i s  a f i r s t - g e n e r a t i o n  system t i e d  t o  e x i s t i n g  
equipment and l i m i t e d  t o  r e a d i l y  a t t a i n a b l e  o b j e c t i v e s .  It 
w i l l  be extended and supp lan ted  by f u r t h e r  development work. 

The "implementation" wi th  which t h i s  s e c t i o n  i s  concerned 
r e f e r s  t o  t h e  d e t a i l e d  d e s i g n ,  programming, i n s t a l l a t i o n ,  and 
ope ra t ion  o f  ALPHA I as an  end i t e m .  

The subsystems of ALPHA I have been designed t o g e t h e r ,  
bu t  formed i n t o  s e l f - c o n t a i n e d  modules. This  approach 
provides  f l e x i b i l i t y  and permi ts  p r o g r e s s i v e  implementat ion 
on a convenient b a s i s  geared  t o  p r i o r i t y  of needs and 
a v a i l a b i l i t y  o f  programming manpower. 

USAMICOM Computation Center  a n a l y s t s  had commenced 
work on p a r t i c u l a r  p rocesses  independent ly  of t h e  ALPHA I 
System des ign  s tudy .  They and t h e i r  work were coord ina ted  
and i n t e g r a t e d  i n  t h e  o v e r - a l l  s t u d y  e f f o r t  as  may be s e e n  
from the  schedule  t h a t  f o l l o w s .  Some p rocesses  ( p e r i o d i c a l  
r e o r d e r i n g ,  book c i r c u l a t i n g )  were i n s t a l l e d  i n  May and 
June,  1963 , a s  independent a p p l i c a t i o n s .  Others  ( p e r i o d i c a l  
r o u t i n g ,  book o r d e r i n g ,  and r e c e i v i n g )  were i n  advanced 
phases  of development. 

The whole p e r i o d i c a l s  a r e a  will be reviewed i n  March, 
196.4, with t h e  aim of  more c l o s e l y  i n t e g r a t i n g  t h o s e  . 
processes  wi th  books and document c o n t r o l  p rocesses  i n  
accordance wi th  t h e  u n i f i e d  ALPHA concept .  The p a r t i c u l a r  
o p e r a t i o n a l  a p p l i c a t i o n s  c i t e d  w i l l  be modif ied and i n c o r -  
po ra t ed  as subsystems of ALPHA I on t h e  d a t e s  shown i n  t h e  
" o p e r a t i o n a l  by" column of t h e  schedule .  

B. D E F I N I T I O N  OF MODULES 

Deta i led  documentation s u f f i c i e n t  t o  permit  machine 
programming f o r  each module has  been excluded from t h i s  
r e p o r t .  Such in fo rma t ion  i s  be ing  r e l e a s e d  as addenda n o t  
reproduced f o r  g e n e r a l  c i r c u l a t i o n .  The f i rs t  addendum 
(book order ing  and r e c e i v i n g )  has  been d e l i v e r e d ,  and 
p r o g r a m i n g  i s  almost completed. The second addendum 



(book c a t a l o g i n g )  i s  being prepared.  
cover a t  l e a s t  t h e  fo l lowing  t o p i c s :  

Each addendum will 

1. 

2 .  

3 .  

4. 

5.  

Char t s  d e p i c t i n g  t h e  run-to-run r e l a t i o n s h i p  
of each automated module 

Inpu t  and output  formats and r e q u i r e d  f i l e  
sequences 

A w r i t t e n  procedura l  n a r r a t i v e  and/or l o g i c  
diagram f o r  each machine run, d e s c r i b i n g  how 
r e q u i r e d  ou tpu t s  a r e  der ived  f rom p r e s c r i b e d  
i n p u t s  

Run f r e q u e n c i e s  

D i s p o s i t i o n  of ou tpu t s  

C .  SCHEDULE 

The schedule  f o r  implementation o f  modules a s  subsystems 
o f  ALPHA I f o l l o w s .  Notes on present  s t a t u s  a r e  inc luded .  

Books Cont ro l  
Modules 

Ordering and 
r e  c e i v i  ng 

Cata loging  

C i r c u l a t i o n  

Curr e n t  
awareness 

Current S t a t u s  
Opera t iona l  

by 

Programming and t e s t i n g  l a r g e l y  
completed. In-process  f i l e  being 
b u i l t .  

15 Mar 64 

Systems work 90% complete. Pro-  15 Mar 64 
grammer addendum being c r e a t e d .  

AMICOM-designed system o p e r a t i n g  15 Jun 64 
as autonomous module. Systems 
work 95% complete. With l i t t l e  
e x t e r n a l  change will be absorbed 
i n t o  ALPHA System on d a t e  a t  
r i g h t .  

Systems work 90% complete. 

R e t r o s p e c t i v e  Systems work 25% complete. 
s e a r c h i n g  Search a lgo r i thm developed. 

1 5  Jun 64 

1 5  Sep 64 



Documents 
Cont ro l  Modules 

Or d e r  ing  

Re c e i ving 

Cataloging 

C i r c u l a t i o n  

Pa t ron  F i l e  
Modules 

F i l e  c r e a t i o n  
and p u r i f i c a -  
t i o n  

P e r i o d i c a l s  
Cont ro l  Modules 

P e r i o d i c a l s  
Reorder 

Pe r iod i  ea 1 
Routing 

Current  S t a t u s  

Systems work 90% complete.  
Addenda no t  y e t  c r e a t e d .  

Same. 

Same. 

Same. 

Opera t iona l  
by 

1 Jun 64 

Pa t ron  f i l e  c r e a t i o n  and main- 1 Jun 64 
tenance  accomplished through 
AMICOM-designed program. F i l e  
t o  be expanded t o  i n c l u d e  i n -  
t e r e s t  p r o f i l e s  and t o  be 
absorbed by ALPHA on d a t e  a t  
r i g h t .  

AMI COM- des  igned module opera- 
t i o n a l .  

AMICOM-designed module opera- 
t i o n a l .  
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cerning Department of Defense or Atomic Energy Commission 
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